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Problem-solving hy lic valves 


« 


a 17-year specialty at Hydro-Aire 


Thousands of models—more than 111,600 hydraulic valve 


controls since 1943. That’s a lot of problems solved, for a le a 
and project engineers involved in airborne hydraulics. H: hel; 


you yet? There’s a good chance we have the answer to 3000 WINONA AVENUE 


. BURBANK, CALIFORNIA 
readily available. If not, our accumulated experience a1 { 
. Developers and producers 
acilityw give - 7? ar 2 . siswa | of reliable contro! com- 
facility give a head start toward on-time delivery. 7 ain ait coop ae 
, _.Aire v necificati ‘ . > } . ( - systems for aircraft, missiles, 
Hydro-Aire your specifications for a prompt quote. And, Siaetabnien, Sunkunanmedbon 
letterhead for a free copy of our catalog. mee Genoese! taneuny 


Engineers: write D. B. Nickerson, Chief Engineer, re ir DIVISION OF © CRANE © Co. 
portunities at Hydro-Aire 
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1FG-300 
Integrating Floated Gyro 


CONSISTENT RELIABILITY See our display ot WESCON — Booths 919-920 


in production-quantity miniature floated gyros 


with trimmed drift rate of TYPICAL SPECIFICATIONS 


NE IUNDREDTH DEGREE HOUR 1 Drift Rote: 0.01 degrees/hr 
#7 Momentum: 300,000 ¢.g.5. units 


na 0 ts 
Designed-in reliability and the mc j: 300,000 ¢.g.s. units 
al Signal Generator Sensitivity 

‘ 


O ine ‘al oduce the new ZERO-ONE C ( in ; ew rie 
combined to produce the ZEF PINE ay"S dade ‘ cs 10 mv mr 50 ma 400 cps 


of IFG-300 integrat neg flo. j ; , Ss tt © ZERO-ONE Sa proud ach eve- raqvue Generator Sensitiv ty Ronge 
- 0.05 to 3.0 degrees /hr/ma’ 
ment in the long line of gyro developments by REEVES. 


Time Constant: As low as 0.4 msec 


The combination of high reliability and extreme accuracy make the ZERO- Mass Unbolonce: 0.4°/hr/g 


‘ 


dance and stabilization systems where Anisoelasticity: 0.003°/hr/g 


ONE Gyro the ideal choice for 5 sy 
guaranteed performance is paramount. Dimensions: 1.8 in. x 2.75 in 


For complete specifications, write for data file 708. 


Qualified engineers seeking rewarding opportunities in these advanced fields are 


invited to get in touch with us 
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REEVES INSTRUMENT CORPORATION 

A Subsidiary of Dynamics Corporation of America @ Roosevelt Field, Garden City, New York 
7RV60 
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AVIATION CALENDAR 





Aug. 15-20—11th Annual Congress, Inter 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm 

Aug. 16-18--Fourth Annual Tn-Service Con 
ference on Biological Effects of Micro 
wave Radiation, New York University 
Post-Graduate Medical School, NY! 
Medical Center, N.Y.C Spoasor: Air 
Research and Development Command 

Aug. 18-19—Second International Sympo 
sium on Submarine and Space Medicine 
Laboratory of Aviation and Naval Medi 

1¢, Karolinska Institute, Stockholm 

Aug. 18-19—Electronic Packaging Sympo 
sium, University of Colorado, Boulder 

Aug. 23-25—1960 Cryogenic Engineering 
Conference, University of Colorado 

Aug. 23-26—Western Electronic Show & 
Convention, Los Angeles Memorial Sports 
Arena, Los Angeles, Calif 

Aug. 28-Sept. 5—1960 National Air Rally 
Municipal Airport, Orange, Mass. Spon 

National Acronautic Assn 

1—Symposium on Rocket and Satel 

Instrumentation, Socicty of Instru 
ment Technology and British Interplas 
tary Society, London, England 

Sept. 4-5—Civilian, Closed-Course Airplan 
Races, Lakefront Airport, Cleveland 

Sept. 5-11-1960 Farnborough Flying Di 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept 7.9—Joint Automatic Control Confer 
ence, Massachusetts Institute of Tech 

logy, Cambridge Mass Sponsors 
Instrument Society of America; American 
f Mechanical Engineers; Ameri 
itute of Electrical Engineers; In 
f Radio Engineer: Americat 

Institute of Chemical Engineers 

Sept. 8-9—19¢ Engine and Operation 
Symposium, Airwork Corp., Millville, N. J 

Sept §.10—] v¢ National Convention 
Xx America, Tower Hot 
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BY STANLEY M. INGERSOLL, Capabilities Engineer 


aia 


Report No. 8 
WR 2000 Computer Module Test Set 


Our new WR 2000 test set automatically tests “black box’”’ mod- 
ules having electrical inputs and outputs. It is presently being 
used to test modules of several different computer systems. Input 
command functions to the modules are obtained from a 5-place 
ratio transformer and are automatically programmed through a 
unique programming patchboard, which provides the WR 2000 
with the versatility required to test a wide range of airborne 
analog computer systems. Output transfer functions of the mod- 
ules are automatically read out through a 4-place ratiometer. Up 
to 10 input command functions ne up to 10 output transfer 
functions for each input command are possible for each module. 
This SM/I test set can be operated by relatively inexperienced 
personnel, and its overall accuracy of measurement ranges from 
0.01 to 0.25% of full scale, depending on type of test performed. 


Physical Characteristics 
Size .. 48” Lx 25” Wx 29” H — Table Area 
Weight yan 200 Ibs. 
Power Requirements 
115V 60 cps 300 watts max. 
115V 400 cps 150 watts max. 


28V DC ...-. 150 watts max. 
Accuracy 0.01% to 0.25% full scale 








For more information and complete operating specifications, 
write or wire SM/I today. Address your inquiry to Stanley M. 


Ingersoll, Capabilities Engineer. 


SERVOMECHANI!SMS/INC. 
Los Angeles Division 

12500 Aviation Boulevard 
Hawthorne, California 
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AIRBORNE MODULAR 
ACTUATOR 
SPECIFIED FOR RELIABLE 
CONTROL OF 
LOX VALVE 


AVIATION CALENDAR 





(Continued from page 5) 


13—Sixth Annual Titanium Metal 

Conference, New York University’s 
f Fngineering, Bronx, N. Y 

Sept. 12-16—16th Annual General Mee¢ 
IATA. Copenhagen, Denmark 

Sept. 12-16—Second International Congress 
International Council of the Aeronautical 
Sciences, Zurich, Switzerland 

Sept. 14-16—Annual Meeting National 
Assn. of State Aviation Officials, Wort 
Bi tel la kson Wo 

Sept. 15-16—15th Annual Meeting, Armed 
Forces *hemical Assn Sheraton-Park 


Sept 12 
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Hotel. Washington, D. C 
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Radio Engineers, Shoreham Hotel, Wash 
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For National Business Aurcr 
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Sept. 21-25—National Conventior 
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Engineered Equipment for Aircraft and Industry 


AIRBORNE ACCESSORIES CORPORATION 
Offices in Los Angeles and Dallas 


HILLSIDE 5, NEW JERSEY - 
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(_ AUTOMATIC TRANSLATION 
INDEXING 
ABSTRACTING 


To formulate rules for automatic language translation is Techniques for automatic indexing, automatic abstract- 
a subtle and complex task. Yet, significant progress is ing, and other aspects of communicating scientific 
being made. During the past several years large amounts information are also being investigated. Research and 
of Russian text have been translated and analyzed at development at the Intellectronics Laboratories will 
Ramo-Wooldridge’s Intellectronics Laboratories using eventually lead to electronic machines capable of carry- 
several types of existing general purpose electronic ing on self-directed programs of research and analysis 
computers. and “learning” by their own experiences. 
Many hundreds of syntactic and semantic rules are The accelerating pace at which these “communication 
used to remove ambiguities otherwise present in word- of knowledge blems are growing in importance have 
for-word translation. The considerable improvements that created challenging career opportunities in new fields of 
have been effected during the progress of this work indi- scientific endeavor 
cate that it may be possible within the next year or so to 
produce, for the first time, machine translation of sufficient 
accuracy and at sufficiently low cost to justify practical For a copy of our general career brochure, “An Introduc- 
application. Electronic computers are also invaluable for tion to Ramo- Wooldridge?’ write to Dr. Richard C. Potter, 
other language research activities at Ramo-Wooldridge. Head, Technical Staff Development. 


RAMO-WOOLDRIDGE 
a division of Thompson Ramo Wooldridge Ine. 


8433 FALLBROOK AVENUE, CANOGA PARK, CALIFORNIA 








Looking for a subcontractor with real servo ‘‘savvy"’? 


... THEN TAKE A GOOD CLOSE LOOK AT THE SERVO COMPONENTS DISPLAYED HERE 





As a subcontractor, CECO is equipped to handle specifications 
demanding production tolerances to 5 millionths of an inch and 
finishes to .5 RMS. Most of the servomechanism system compo- 
nents shown above were manufactured to just such specifications. 
High-precision square holes? Other unusual 

porting requirements? Assignments like these 

are considered routine in Chandler Evans sub- 

contract operations. 

Among the “tools” of CECO’s servo trade are 

Cavitrons, ultra-sonic cleaning devices and 
temperature-controlled, contamination-free as- 

sembly areas. 

Components, assemblies and complete sub- 

systems can be fabricated with equal facility. 


| Me 
jf CECO 


nore detailed informatior n CECO facilities and 
contract capabilities, write Department M or call i © SYSTEMS 


subd 
R. M. Campbel!, ADams 6-0651 CONTROLS 


CHANDLER EVANS CORPORATION) ©@ __ WEST HARTFORD 1, CONNECTICUT 


G. E. Schmitt Norman Sarchin K. L. Moan 

7046 Hollywood Bivd Boyd Building 305 Spitzer Building 
Hollywood 28, Calif Mercer Island, Wash Toledo 4, Ohio 
HOllywood 2-1239 ADams 2-5950 CHerry 8-5791 





The Extreme Case of Shipmentitis 


The most extreme case of Shipmentitis 
on record dates back to the General 
who lost the War because during the 
crucial Battle he couldn’t locate the 
nail for his horse’s shoe. 


Today, Shipmentitis is a disease that 
afflicts many electronic component 
users. Its symptoms are occasional 
shipments arriving late, or in the wrong 
place, or incomplete, or with the wrong 
specifications. Some Companies have 
a slight case of Shipmentitis without 
realizing it. In serious cases, Ship- 
mentitis can delay vital defense proj- 
ects, cause expensive setbacks. 


Avnet developed a Cure. Simply, 
Avnet maintains a network of Sa 
Engineers traveling throughout 

U.S. They are on call anytime to a 

in selecting components designed 
solve tough problems. Each engir 
has his counterpart in a Service Cent 
Expediter. Tremendous Stoc} 
Facilities are maintained strategi 
throughout the country. 


Add to that key Avnet Assembly Fa 
ities for Connector Prototype Re 

ments, plus immediate access to 
fastest 
transportation, plus internal 


known forms of commercia 
Ware- 


house speed so highly developed that 
75% of the orders received by Avnet 
are processed, assembled, inspected, 
packed, shipped, and received by 
customers before their confirmations 
reach Avnet. 


lunet Service Centers and Stocking 
Facilities are in 

LOS ANGELES, CAL. CHICAGO, LLL. 

SUNNYVALE, CAL. DAYTON, OHIO 

BURLINGTON, MASS. WESTBURY, L. I. 


AVNET 


AVNET ELECTRONICS CORP. 


Avnet distributes from its stocking facilities: BENDIX SCINTILLA CONNECTORS, SPERRY SEMICONDUCTORS. RNEEM SEMICONDUCTORS, ELECTROSNAP AND HETHERINGTON 
SWITCHES, GREMAR CONNECTORS, CLARE RELAYS, ROBERTSON SPLICE & CONNECTOR CASES, BABCOCK RELAYS. KING SUBMINIATURE HI-TEMP CERAMIC CAPACITORS, TIC 
PRECISION TRIMMERS, VIBREX FASTENERS by GENERAL TIRE & RUBBER CO., U. S. SEMCOR SEMICONDUCTORS, SANGAMO CAPACITORS, SPRAGUE CAPACITORS 
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VAP-AIR 
cooling effect 
detector 


Senses the actual cooling effec- 
tiveness of the air being delivered 
over electronic components 
regardless of volume, density or 
temperature delivered. 

A unique and proven device — 
lightweight, positive, accurate ... 


under all conditions 


ute) 


e, 
a 
z 
2 








20 0 20 40 60 80 
TEMPERATURE ('F 
COOLING EFFECT DETECTOR SCHEDULES 
Area of adequate cooling lies above 
each curve. Area of deficient cool- 
ing lies below and to right of each 
curve. Since the Cooling Effect 
Detector is adjustal 


matched to each « 


for complete technical information 
and applications write 

VAP-AIR AERONAUTICAL PRODUCTS DIVISION 
VAPOR HEATING CORPORATION, DEPT. 25-H 
80 East Jackson Bivd., Chicago 4, Illinois 


NEW YORK «- ST. PAUL 


SAN FRANCISCO HO 


Are you sure your electronic components 
are receiving sufficient cooling ? 


VAP-AIR — SPECIALISTS IN AIRCRAFT 
TEMPERATURE CONTROLS FOR NEARLY 20 YEARS 
E tire yst wnd oO plete line of sens« 
oltage regulat on 
1 elec tromechanical valves, 

hange equipment — 


17 d ground s ipport 


r 688 on the 
t Detector 


Piease send me Bulletin Numbe 
Vap-Air Adjustable Cooling Ef! 


NAME 
FIRM 
ADDRESS 


CITY, ZONE 





FIERY BIRTH OF A SUPERSONIC SPEED BRAKE... AT 2000° F. 


AERONCA designs, tools, produces and tests advanced 


This complex speed brake for a new air 
weapon system illustrates Aeronca’s 
advanced capabilities. Photo at top 
shows one of these units emerging 
from furnace after brazing cycle (indi- 
cated temp.: 2000°F.). 


In the production of exotic I 


there is no substitute for actu 
with production records on 
honeycomb sandwich assem! 
in this highly specialized fiel 


And to meet the growing re: 


structures, Aeronca has evolve 


nd ¢ 
ri é 


ing, tooling, producing and 
This special fac 


sandwiches 


feet of plant area and the m 


> 


equipment available today. B: 


produced in volume at present 


Whatever your requirement 
can assure you of uniform 
lowest over-all cost consistent 
ifications. Our customers will 


. not claims! 


M 


brazed honeycomb structures 


erature air weapon components, 


erience. That is why Aeronca... 


thousand brazed stainless steel 


yne of the recognized leaders 


t for complex high-temperature 


integrated facility for design- 
| types of brazed honeycomb 
ides more than 65,000 square 


nced production and inspection 


tructures up to 14’ x 24’ can be 


1's experience and capabilities 
n-schedule deliveries and the 


eliability and performance spec- 


that Aeronca produces results 


e openings for creative R&D Engineers 


with 


Missile/Space experience. Write to 
jier, Mgr. Professional Employment 


On CA 


1714 


WN ROAD « 


manufacturing corporation 


MIDDLETOWN, OHIO 








FAIRCHILD 


for high-strength, low-weight 
honeycomb sandwich construction 


Frarchila Aircraft & Missiles Divi- 
sion offers industry a unique capa- 
bility in honeycomb sandwich design 
and construction. Typical of such 
competency in this field is a contract 
award to Fairchild by the Raytheon 
Company for the design and manu- 
facture of a giant parabolic reflector 
for use in the five-story-high radar 
system designated as ‘‘ Pincushion’’, 
a project sponsored by the Ad- 
vanced Research Project Agency, 
Department of Defense, for track- 
ing and identification of interconti- 
nental ballistic missiles. Fairchild 


a= FAIRCHIL 


12 


will also fabricate the 30x 30x40 ft 
room complex which houses more 
than 30 tons of electronic equip 
ment. Due to the critical dynamics 
and stringent lightweight require 
ments, aircraft design and fabrica- 
tion principles will be utilized. 


The reflector, to weigh only 13, 
000 pounds, will be built of alumi 
num and its reflector surface will be 
made of honeycomb panel material 
which will require the extensive use 
of another Fairchild capability — 


bonding The use of honeycomb 
paneling imparts rigidity, reduces 
weight and cost, and also simplifies 


tooling and replacement 


Raytheon officials state that Fair- 
child's ability to maintain the rigid- 
ity and tolerance requirementsand to 
hold the total weight of the reflector 
to 13,000 pounds, represents a major 
technical break-through in the field 


of large antenna structural design. 


Write for complete information 
on the many ways Fairchild honey 
comb sandwich construction can be 


of assistance to you. 


Ep AIRCRAFT & MISSILES DIVISION 


Fairchild Engine & Airplane Corp. + Hagerstown, Maryland 





A New Galaxy in Electronics and Aerospace Activity 


Ling- Altec Electronics, Inc. 





and 


Temco Aircraft Corporation 





Join Forces as 


—-_ 
LING UP) TEMco 


Eke Toniea- 


Ling-Altee has attained remarkable growth in supe electronic communications 
(radio, radar and sonar}, vibration and environmental tes juipment for missiles and 


high-performance aircraft, closed-circuit television, stereo a sound systems. 


Temeo has won an enviable position among the nat first 500 corporations as a 


producer of aircraft, missile and propellant systems and « many varied electronic 


devices and the Iconorama visual 2- and 3-dimensional tting display installations. 


We take pleasure in announcing this new force in the el: s and aerospace industry. 


The combined skills, facilities. management talent. financial ty and research programs 


establish Ling-Temco Electronics, Inc. as a strong, inte rporation whose primary 


interest is the development and production of electronic ar space systems. 


= 
LING ery vem 0 
Ele Tiontits- 


INC, 


P.O. Box 5003. e Dallas 22, 7 


THE LING-TEMCO GROU! 


CONTINENTAL ELECTRONICS MANUFACTURING CO. TEMCO rTRONICS & MISSILES CO. 
THE CALIDYNE COMPANY, INC., DIVISION 

ALTEC LANSING CORPORATION Mi es & Aircrart Division 
ALTEC SERVICE COMPANY ie scraonics Divmion 

UNITED ELECTRONICS COMPANY 
THE ELECTRON CORPORATION 
UNIVERSITY LOUDSPEAKERS, INC., DIVISION ee 
LING ELECTRONICS DIVISION 

PEERLESS ELECTRICAL PRODUCTS DIVISION 


suL & Agrosystems Division 


ck & Miter, INc., Supsipiary 
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and weather radars for the Air I 
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eling tubes, ferrite devices 
emiconductors and many other specialized field 
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LIQUIDOMETER 
instrumentation capability 


... Offers the dependability of long experience in both electronic and electromechanical 
instrument control systems, plus the versatility of original design. 

If you are concerned with space vehicles, aircraft, ground support units, 

or test facilities—you are invited to investigate Liquidometer 

A new booklet outlining our capabilities is available on request 


THE LIQUIDOMETER corp. 


DEPT T, LONG ISLAND CITY 1, NEW YORK 





A major advance in safe 


three-way turbine 





engine starting 





Personnel and aircraft protection against 
destructive failure during starting and operation 





Cartridge a, Engine 
Overrun 

















- 








chematic showing c e e ure e two-stage safety and relief, (2) above, 
Sch t ho ascaded safety features. The t fet j f, (2) 
controls cartridge burn rate and assures consistent starting torques at all temperatures from 
-65° F to +160° F. The safety stage of the valve resets automatically 


The new universal Sundstrand Cartridge-Pneumatic completely interchangeable for retrofit on the F-100, 








Starter incorporates the most comprehensive fail-safe F-101, F-105, KC-135, and the B-52 series, replacing 
system ever designed for cartridge, ground cart com- pneumatic starters. With minor changes this universal 
pressed air, and cross-bleed air turbine engine startirgZ. designed starter is adaptable to the F-104, B-58, and 
Complete protection against destructive failure, as illus- GAM-77 Hound Dog. 
strated above, insures the safety of personnel and aircraft. The Cartridge-Pneumatic Starter is backed by 
First to cartridge start the TF-33 ducted fan engine Sundstrand’s experience and capabilities as the nation’s 
for the B-52H, the starter also has been proved on the leading supplier of aircraft secondary power systems 
J-57 and J-75 engines and is readily adaptable to J-52 Detailed information is available upon request. Call 
and J-79 engines. Its universal design makes the unit our nearest office or write to the address below. 


SUNDSTRAND AVIATION 


DIVISION OF SUNDSTRAND CORPORATION * ROCKFORD, ILLINOIS 
District Offices in: Arlington, Texas; Hawthorne, California; Rockford, Illinois; Dayton, Ohio; Seattle, Washington 
Stamford, Connecticut; Washington, D. C. 


SUNDSTRAND, 





my Corps of Engineers is using St berg-Carlson— | 
San Diego’4 new S-C 3000 High Speed\Cor itfons Printer to} 
print 3000 Words a minut from remote}so Che *quipment ca 

| print out ov@r great distanpes, using starjdar e or fadio links. 


The S-C 4000 is compafible with mos av ble d ii link system 
including the Collins Kingplex data a tdm and the 
Stromberg-Carlson Binary Data Link. Hrint iccdmplished 
through a nique combirfation of the Stror M Carlfon 
CHARACGTRON® shap¢d beam tube and H Xqpox, Inc’s., 
electrostgtic printing mn ess. The od 3000 prints without impact/ 


ated paper or Athographic méster / 


/ 
Ais new commurfcations printer answers the nfed for equipment 
4t can keep pace Avith today’s high speed Jinications systéms. 
Ait is designed for Military, governfnent, news seryice, business afd 
— public commuyfcations systems Avhere speed anf reliability ar 
essential. The S-C 3000 acc eps data via radio link fyom 
computeryfocated at a distayé point and prings out copy of 
outst: ing readability TA 


“Tf you are interested high-speed pripti f data recgived from 
a distant point, don'Aail to investigate he S- WOU Whyte for free 
booklet to Strom rg Carlson-San Dé&go, Dept. A 64 /P.0. Box 244 
San Diego 12 Zalifornia. Telephopé BRow ¢6 31 
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s ovision of GENERAL DYNAMICS CORPORATION 
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HP/LB* ; 
Model Displacement Weight | ease 
Series cu. in./rev. b. Limited Life | Rated 

4.55 a 












88 ; 


4 4 % 0 
By pvol2 1 
; 36 


*This is hydraulic output horsepower at 3000 psi 


The above table is important to anyone concerned with the selection of 
hydraulic pumps for future air or space vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 
are the highest known available at this time. 

But highest hp/Ib is only one of many advantages offered you by the 
new Vickers advanced design variable displacement pumps. Developed to 
meet the requirements of the new MIL-P-19692 specification, this new series 
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to 
3000 psi . . . and has 4000 psi continuous operation capabilities. These 
pumps have faster response and improved contamination resistance; they 
have practically the same envelope as constant displacement units of equal 
output. The first five sizes are now being integrated into advanced aircraft 
and missile systems; the two larger sizes are in the development stage. 
Write for Bulletin A-5233 for additional information. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Aero Hydraulics Division — Engineering, Sales and Service Offices: 





-_— ET SLC eee ee SS be 





5 ae ee 


Variable Hydraulic Motors using the Advanced Design 
Series concept are now under development. 
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new 


AMPHENOL’s aggressive research and development pro- 
gram in electrical interconnections has, in a short time, 
produced significant results. A materials “breakthrough” 
in resilient dielectrics has resulted in a line of environ- 
mentally resistant connectors that operate at 400°F con- 
tinuously for 1000 hours. Advanced Micro Min connec- 
tors with contacts on .050” centers and the Micro Mod 
connectors introduced in this advertisement are the first 
of many new product developments for micro-miniature 
circuitry. 

A central staff of engineers, physicists, chemists and 
metallurgists — scientific manpower unrivalled in the 
connector industry —is concentrating on materials re- 
search and advanced product development, seeks to an- 
ticipate customer requirements up to five years in the 
future. Divisional staffs continue to develop specials 
and standards to current requirements. 


manufactured by 





























Watch AMPHENOL for continued new product excitement! 
For micro-miniature modular circuitry, 
AMPHENOL’s new 12 contact Micro Mod connectors are 
now available for evaluation. .380 square 
and weighing only 0.73 grams (pair), Micro Mod 
connectors can be obtained in standard 


and special constructions. 


Send for catalog sheets 
on AMPHENOIL Micro Mod and 
Micro Min connectors. 





CONNECTOR DIVISION 


Ampheno!-Borg Electronics Corporation, General Offices. Broadview. I/linois 
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Global Television Program 


Within several years, millions of people around the 
carth will witness the first live global television via com 
munications satellites. Recognizing the powerful polit 
ical and social influence that domestic television has 
already demonstrated, global television may well be the 
most significant peaceful application of space technology 
for at least the next several decades. 

It is not hard to visualize the impact on peoples of 
the world of being able to watch on-the-spot delibera 
tions of the United Nations, the U.S. Congress, the 
British Parliament or the Supreme Soviet in hours of 
crisis. A global television system would also enable a 
nation to actually show the fruits of its economic system 
and its culture to millions of people scattered around 
the globe 

If the United States acts boldly and imaginatively 
now, the first person to be seen and heard on television 
screens around the world could be an American Pres 
ident. Otherwise the master of ceremonies at the 
world’s first global television show probably will b« 
Nikita Khrushchev 

Ihere has been a significant lack of official comment 
by Soviet officials as to their plans for communications 
satellites, but U.S. scientists who have had private con- 
versations with Soviet space experts report keen interest 
in this subject and considerable evidence of work in 
Sovict scientists indicate that thev are center 


(24-hr.) satellites in 


this area 
ing their attention on svnchronous 
a 22,000 mi. high orbit, which are particularly suited to 
global coverage. They also speak of new types of pas 
sive reflectors which could be more effective than the 
metalized balloons that the National Acronautics and 


Space Administration plans to launch 


Soviet Awareness 


Because the Soviets have shown such a keen awareness 
of the value of impressing the world with Russia's tech 
nical achievements and of the impact of such accom 
plishments on international politics, it would be foolish 
for us to hope that they are overlooking these implica 
tions in a global television satellite system 
Advent 


may produce a communications satellite that could be 


Within several years, the Pentagon's Project 


used to demonstrate global television on a dramatic one 
But this satellite is being designed primarily 
First priority 


shot basis 
for voice and teletype communications, 


users will be the military. 
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Recently th 
(AT&T) di 


communicati 


\merican Telephone and Telegraph Co. 
ed preliminary plans for a commercial 
satellite system capable of providing 
AT&T 
global system of 50 satellites into orbit 


both televi ind voice services. estimates 
it could put 
and 26 gro tations into operation for about $170 
million. <A limited system using about 30 satel 
erage between the U.S., Hawaii and 


would cost about $50 million, AT&7 


lites to pro 
western | 


estimates 


Industry Activity 
M in\ 


Division 


ympanies, including the Astronautics 
vair, Space Technology Laboratories, 
International 1 
Electr 


have bec! King 


4 


ephone and Telegraph Corp., General 
RCA, Bendix and Space Electronics Corp.. 
on various technical approaches to a 
global sat ymmunications system. 
It is apy 


both the 


t that the United States now possesses 
t boosters and electronic techniques to 
proceed toward the establishment of a com 
mercial nications satellite system above and be 
military requirements of the Pentagon 


ilso apparent that it will be a long time 


yond the 
programs 
before su vstem could offer sufficient return on 
investment tackled by any individual corporation 
as a profita private venture. 
Unless extraordinary effort is devoted to organ- 
izing a joint government-industry program in this area, 
another tremendous opportunity te demonstrate U.S. 


technical bility will pass by default. It is becoming 


more and ipparent in many areas of advanced 
technolog h as nuclear power, supersonic transports, 
and space technology, that private industry cannot shoul- 
der the wl ad of developing the initial useful sys- 
tems. N es government have the technical or 
manageria es to do this job properly. We strongly 
recomm<¢ it NASA and the corporations with tech- 

in this field begin immediately to con- 

1 joint effort to enable the United States 


significant first in space technology and 


nical capal 
sider orga g 
tc SCOTC 

to provide world with a new communications system 


of enorm cial significance. It is an effort well worth 


making 
Next w 
which it might be done. 


k we will explore some of the methods by 


—Robert Hotz 
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He FILLISTER HEAD 
AIVNUT 








PLEXIGLASS 


RUBBER 
MOLDING 





Plastic fastened to metal— 


_ firm and weather-tight with RIVNUTS 


Large transparent plastic panels form the cockpit win- 
dows of the Vertol Aircraft Company’s new YHC-1A 
helicopter. The plastic is firmly secured to the airframe 
by B.F.Goodrich Rivnuts. About 300 are installed 
quit kly and easily—resulting in a finished seal that with- 
stands both vibration and weather extremes. 

One man fits the Rivnuts into the hat section, working 
from one side. These Rivnuts act as blind nutplates. 
Attachment screws tighten the molding strips, rubber 
and plastic in a fizm, weatherproof grip. 

This use of blind-fastening Rivnuts insures a simple 
and very satisfactory method of window installation. In 
case after case, Rivnuts speed assembly, cut labor costs, 
simplify design. If you'd like recommendations on a spe- 


cific fastening problem, please send a print of your part. 








“UNILOCK” thread-locking RIVNUTS 


This special Rivnut designed 
for aircraft and missile fas- 
tening has V-teeth under the 
Rivnut heads to lock the 
Rivnut to the material. 
Eliminates key and keyway; 
reinforces the hole. 

For Data Book write Dept. 
AW-8B,B.F.Goodrich Aviation 
Products, a division of The 
B.F Goodrich Company, Akron, 
Ohio. 





B.E Go u drich Rivnuts 
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WHO'S WHERE 


In the Front Office 


C. Rhoades MacBride and W. P. Gullan- 
der, directors of General Dynamics Corp., 
New York, N. Y. Messrs. MacBride and 
Gullander are the executive vice presidents 
of the corporation 

Thomas G. Rutledge and D. C. Fabiani, 
directors of McDennell Aircraft Corp., St 
Louis, Mo. Mr. Rutledge is vice president 

retary and counsel of the company, and 
Mr. Fabiani, vice president-finance 

Roy L. Ash, president of Litton Indus 
trics’ newly formed subsidiary, Litton Sys 
tems, Inc., Beverly Hills, Calif 

William C. Lawrence, vice president in 
charge of the recently formed Development 

ngmecnng Department, American Anlines 

ind Frank W. Kolk, assistant vice 
lent in charge of the department's 

ngincering Research and Development Di 





Richard G. Walsh, vice president-engi 
neering, Titeflex, Inc., Springfield, Mass 
G. L. Stancliff, Jr., Washington (D(C 
Arca Manager for General Precision, Inc 
Mr. Stanchff continue as executive 
resident and chief executive officer of 
Controls, In 3 subsidiary of Genera 
ion 
Gene Hopkins, vice president-marketing 
n, In Woodside, N.Y 
Dr. Joseph W. Walfeck, West Coast 
manager and program director for Dunlap 
Associates, Inc., Stamford, Conn., named 
a vice president of the company 
Anwar Chitayat, vice president-engincer 
ing, OPTOmechanisns, Inc., Mineola, N. ¥ 
Vernon M. John president-financ 
Idaho Marvland Industries, Inc., Glendak 
Richard P. Gaunt, assistant to the 
lent, Space Electronics Corp., Glet 
alif 
Maj. Gen. Harold F. Watson, Deputy 
hicf of Staff for Intelligen Aur Re iT 
id Development Command, Andrews AFB 
Maj. Gen. W. A. Davis, Commander of 
Air Materiel Command Acronautical Sy 
te Center, Wright-Patterson AFB, Ohio 
Brig. Gen. Robert G. Ruegg replaces Gen 
Da is Director f Procurement and Pr 
duction, AMC H adq iter 
Enar B. Olson, acting manager of th 
Federal Avi n Agency's Acronautical Cen 
ter. Oklahoma City, Okla... and Chester W 
Wells, ! fant manager 
Dr. Vincent S. Haneman, Jr., has resigne: 
the USAF Ballistic Missile Division 
Angel is Chief, Special Projects 
ion, Guida ind Control Directorate, 
fh n Dallas, Tex., to 
ontrol and 
il, electrical and aero 
analog computation 


i 


f automati 


r lated A ( rk 


Honors and Elections 


Col. Thurston T. Paul has received the 
USAF Commendation Medal for his “meri- 
torious service as chief of the Jupiter Project 
Office and as deputy commander of the 
Army Ballistic Missile Agency, Redstone 
Arsenal, Ala 

(Continued on page 129) 
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INDUSTRY OBSERVER 


tive (repeater) communication satel- 
lites to the passive (reflector iuse of greater operational flexibility 
and lower vulnerability to ja ig. Several recent developments may 
eliminate need for high-power: nsmitters and large antennas once con- 
sidered necessary for passive These include the reflecting cloud 
technique using thousands of frangible needles developed by Massa- 
chusetts Institute of Technology (AW Aug. 1, p. 23) and the extremely high 


tigated by MIT and Ohio State Uni- 


> Air Force interest is shifting f 


gain array-type antennas being 
versity 


> National Acronautics and Space Administration now plans to have launch 
capability for its Scout solid propellant launch vehicle at both Atlantic and 
Pacific Missile Ranges, as well as at Wallops Island, Va. Current cost esti- 
mate for Scout is $900,000 per launch. 


> Advanced solid-propellant 1 gine, called Caleb, under development 
at Naval Ordnance Test Stat na Lake, Calif., probably will receive 
little or no funding in Fiscal use it can’t be projected for specific 


space experiment 


> Air Force-Martin Titan is scheduled for use as a boost vehicle in conjunc- 
tion with the Lockheed Agena B second stage in projected space experiments. 


© Advanced Research Proje \rmy-Philco Corp. Courier 1A delayed 
repeat mmunication t t 1 now is set for Aug. 16 at the Atlan 
tic Missile Range. Payloa x<imately 475 Ib. will be fired in a 
utheast direction for inject the cast coast of Africa. 


D 


>» NASA estimates that it should be possible to manufacture solid fuel rockets 
which are 96% propellant, a reduction in inert weight which could increase 
performance as much as 25%. Solid rockets currently can be built with 90% 
of their weight in propellant. 


ypable of testing 1.5 million lb. thrust 


— 


© Design of a rocket engine t 
engines at simulated altitude r than 100,000 ft. is authorized in the 


Arnold Engineering Development Cen- 


Fiscal 1961 construction bi 
] iillion and take several vears to build 


ter. Facility is esti 


P NASA will spend about $20 million of its Fiscal 1961 $75 million lunar 
and planetary exploration budget for launch vehicles. An estimated $55 
million will be spent for developing and producing space craft and payloads, 
with 60° of this going to industry and universities on subcontract. 


P Beech Aircraft Corp.'s Aer Division has initiated design of a Mach 3 


drone, using company fund 


> Motorola, Inc., has been selected in Northrop Nortronics Division compe- 
tition to supply three adapter consoles for GJQ-9 automatic checkout equip- 
ment for guidance subsystems in the USAF-Douglas Skybolt air-launched 
ballistic missile. Contract will be slightly under $2 million and work will 
be done at Motorola’s Phoenix, Ariz., division. 


> Martin-Orlando GAM-53A ip air-to-surface missile is scheduled to 
become operational with USA 1 late October or November. Initial 
squadron of F-100 fighter pped with the missile is now training 


with it at Nellis AFB 


> Seventh Saturn C-1 vehicle, scheduled to be launched in 1963, will be the 
first to have live S-IV and S-V stages and to have orbital capability. On the 
first three C-1 flights, Rocketdyne H-1 engines in the S-I stage will be 
operated at 165,000 Ib. thrust to provide 1.3 million Ib. total thrust. Next 
three vehicles will develop 1.5 million Ib. in S-! stage and will have a live -IV 
second stage. 


P Boeing Airplane Co.’s Ac Division is scheduled to evaluate bids 
this month for work at Air | Plant 77, the Minuteman ICBM assembly 
site at Hill AFB, Utah. W s new buildings, rehabilitation of old 
buildings, roads and servic 











Shown below is a composite view of Librascope’s facilities where 

| Ee ASCO pe a variety of computer systems are currently in different stages 
of design and production. Some are strategically involved with 

national defense...others deal with business and industrial process 

control. Each is uniquely designed to answer a particular need. The 

success of these systems illustrates the value of Librascope’s 

FAC LIT] ES engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 


delivery...and backed up by excellent research, service, and production facil- 
ities. For your computer requirements, call on the company whose breadth 
of diversification in computer technology is unsurpassed. @ Librascope 
Division, General Precision, Inc., 808 Western Avenue, Glendale, Calif. 
For career opportunities write to John Schmidt, Engineering Employment. @ 


computers that pace man’s expanding mind 








Defense in Politics 


New Policy on Bases 


Space Symposium 
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Washington Roundup 


Pattern of defense spending for the rest of the year will depend on how the 
Republicans decide to handle the defense issue during the campaign. Some increased 
spending is inevitable. The politi lies in finding ways of doing it without 
seeming to repudiate current Admi olicu 

President Eisenhower left the door open for a bigger defense effort if events warrant 
it when he addressed the Republican convention. His planned conference with congres- 
sional leaders could produce the de k for more money when he tells Congre 
what he expects in the way of def utual security action during the August 
sCSS1ON 

Despite pressure from within the Republican party, the President seems deter- 
mined to fight any major increases tional spending. But some programs—like 
Polaris, B-70, Samos—could benefit { funding switches within the present budget. 
Vhis wav, the Administration cou re money on programs in the public eye 
without increasing over-all pending 

Democrats are waiting to see what the Administration plans to do with the extra 
defense money already voted befor g a new push for more money. This was 
evident last week in Sen. Lyndon J equest for specific spending plans from 
Defense Secretary ‘Thomas Gate If t nistration refuses to spend much of it, 
Democrats may decide they have f an issue without voting anv more money 

Democrats have some political worries if the President decides to spend much of 
the defense funds available. Judici increases spread over the coming months 
and tied to logical excuses could px t the defense issue. The extra money thus 
pumped int economy just befor tion also could blunt some of the domestic 


t 


economic 1 he Democrats p! 


Defense Department plans a shift to negotiated contracts to fight, construction 
delays at ICBM bases. Army Cor f Engineers will risk the wrath of the General 
Accounting Office by establishing t of be t-qualified contractors and asking these 
firms to submit bids on future At t nd Minuteman base construction. 

This modified negotiated contract system runs counter to GAO policy, which, 
favors sealed bids for construction jobs ntract goes to the lowest bidder under 
GAO policy. The new system is to avoid giving contracts to “bid brokers” 
who subcontract most of the work ¢ t firms. Air Force and Army blame much of 
the delay in base mstruction to tl f m rising from this system 

Defense Department accepted part of the blame for base delays in a meeting late 
last month with top officials of missile and construction companies. Management 
changes are expected to cure the f Brig. Gen. Alvin C. Welling will run 
all missile site construction for ¢ f Engineers. He has direct access to Army 
Secretary Wilbur Brucker and Chicf taff Gen. L. L. Lemnitzer. Maj. Gen. Thomas 
Gerrity, new AMC Ballistic Missil ter commander, is expected to tighten USAF 
management, although he doesn’t t ime direct access to the Pentagon. 

Air Force and Air Research and Development Command headquarters will be 
briefed this week on results of Winter Study Group efforts. This group has spent 
ipproximately six months analvz SAI present clectronic support system pro- 
grams and its needs in the 1965-7 If ARDC Commander Lt. Gen. Bernard 
Shnever approve lk he \ t Group report will be made available to 


industry. 


Director of Defense Research and Engineering Herbert York is not expected 
to authorize program for development of bombardment satellites. Current view is 
that such a weapon offers relati t to justify expense of such a program. York’s 
staff also doubts the Soviets bardment satellites sufhiciently attractive, 
but has asked Air Force to law im to develop the basic rendezvous tech- 
niques required for satellite int 1 case current appraisal of Soviet intentions 


prove INCOTTCC 


Air Force Office of Scientific Research is resuming its series of astronautics 
symposiums with a meeting in October. Third svmposium in the series will be held 
with the Society of Automotive | in Los Angeles Oct. 12-14. Last meeting 
was held in Denver in April, 1955 

Series is resuming after a 24 year hiatus caused by national space politics. A 
meeting was scheduled for Ma t it was canceled, officially because of a 
conflict with the World Congr t Ihe cancellation came at a time when 
National Acronautics and Spa tration was striving for the lead role 
in the national space effort anc Pentagon policy still discouraged anv service 
attempts to develop prominent pace roles —Washington Staff 
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Failure Delays Mercury Launch Goals 


By Edward H. Kolcum 


Washington—National \eronautics 
nd Space Administration has revised 
Project Mercury test schedule to re- 


1f1¢ TV CX- 


high-angle re-en 
} } } 
unpletely July 


Ca ¢ | 


¢ chances of a manned Red 
' 


] 


flight before the end of 





Goal 
yM pressec 


mcurrent 


xt 


Imm 





} 
Cdla 





PRODUCTION shell of the National Aeronautics and Space Administration-McDonnell 


Project Mercury space capsule is lifted to 


tained 200 Ib. of instruments and a 20 in. 


tion into orbit we Tf 
NASA must now shuffle the t pr ; nd the afterbody 
ram br bacl [ ld have experience 

iture of 1,500] 

been further 


Vv assigning 
ickup McDonnell 
MA-] Th igel 


pecince ml 


h instrumented 
followed by chimpanzee flights, prior hutt 
nanned flight gin 

Unsuccessful MA-1 had a programed ifter 
mission profile of 1,500 mi. range, 110 Actual 
ni. apogee and 20 min. flight time rain, took th 
to have been subjected to miles and an apogee of six to 
I'clemetry was received from the 
ind from the cap- 


mature 
ignition 
flight 


Ca le - r o 
Capsule to a range 


mnducted 


Capsule was 
xtreme tests of strength and reaction 
to afterbody heating such as would oc- 


7 
miles 
booster for 65 sec 
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be mated to Atlas launch vehicle. Capsule con- 


stub tower simulating pilot escape system 


quence 

in the MA-] 
running dit 

Cmervry 

M. Low, chief. of 

flight program 

pvlon tower was omitted because it ha 


I 
] 


not been flight tested with the ab 


NAS \ 


manned spa said th 


‘ 
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ystem on a closed loop. A malfunction 
of the closed loop abort system could 
have triggered the escape cycle and 
prevented or masked reception of data 
mn primary test objectives. 

Installation of the escape tower 
vould have cost approximately two 
weeks delay for additional checkouts 
plus installation of a more complex 
flight sequence, he said. Flight se 
quencer used was programed to activate 
three minutes after launch 

Normally, abort sensors will monitor 
engine performance, airframe integrity, 
circuitry and vehicle motions Mal- 
function will cause automatic ignition 
of the escape rocket anv time from 
before ignition to separation from. the 
burned-out Atlas booster 

Telemetry received during the flight, 
confirmed by recovered tapes in the 
capsule, show abort sensors signaled 
just before powered flight terminated, 
Low said. Tape will be of some value 
since it shows capsule behavior in maxi- 
mum Q (maximum dynamic pressure) 
maneuver and will provide this data for 
the first time on a McDonnell capsule 
NASA test capsule was flown with 
Little Joe booster Jan. 21 (AW Feb. 1, 
p. 22) to quality pilot escape system 
under maximum dynamic loads 

Low did not minimize the MA-1] 
setback with its loss of time, money 
and a backup system. Intelligent 
assessment of the failure in delay of the 
over-all program cannot come until 
MA-2 is flown, he said 

Little time will be lost if the struc 
ture proves to be sound during the r 
p launch If the repeat shows 
structure deficiencies, the minimum 
loss will be the time between the shots 
plus the time necessary to rectify the 
deficiencies, Low said 

If MA-2 does not result in a good 
launch, flight and recovery, presumably 
MA-3 would be another high-angle r 
entry test 

NASA has ordered an unspecified 
number of backup capsules, bringing to 
24 the production order with McDon 
nell Aircraft Corp. MA-1 capsule was 
instrumented by NASA's Langley re 
scarch center, but instrumentation of 
remaining capsules will be done at the 
McDonnell plant in St. Louis, Mo 

Because instrumentation to record 
data from all Atlas ballistic tests is simi 
lar, no delay will result solely from 
changing the mission of MA-2 to a 
high-angle re-entry flight 

Instrumentation consists of a 16 
channel telemetry system, two tape re 
corders, two 16 mm. cameras, heat 
sensors at 51 points, plus sensors for 
pitch, vaw and roll rates, accelerations, 
pressures, vibrations, external noise 
levels and flight functions, including 
action of adaptor band release, capsule 
separation and drogue chute deploy- 


ment 
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ASSEMBLED Mercury-Atlas I is 85 ft. high with a liftoff weight of 250,000 Ib. Test failed 


when launch vehicle exploded 65 sex 


after ignition. Objective was to test structure in 


severe high angle re-entry. Experiment will be repeated in next Atlas-boosted launch. 


Life Sciences Coordination Urged 


Washington—Opposition 


tion of the nation’s space m« 


] 


ilities and the need for closer 
tion in this field between th 
Acronautics and Space Ad: 
ind the Department of Def 
pressed last week by the S« 
mittes mm Aeronautical 
Sciences, headed by Sen. L\ 
son (1).-Tex.) 

Ihe report expressed 
NASA's Office of Life S 
grams has a well conceive 
future coordination, noting 
Civilian-Military Liaison ( 
which met 13 times betwe 
ber, 1958 and December 
to achieve general coordinat 
NASA and Defense 

On the working level 
group noted that there is cl 
tinuing cooperation betwe 
ind military agencies in tl! 
space biological and medi 
due mainly to the dedication 
outlook of the individuals in 

Many of life scientists set 
ernment on a variety of advi 


ind committees. The report 


nf 
in) 


out that these groups meet 
however, and they lack day-t 
ticipation in the operating de 


the organizations they advis¢ 


The report questioned whether, as 
the NASA effort increases and the serv- 
ices commit substantial proportions of 
their biomedical personnel and facilities 
to NASA without adequate reimburse- 
ment, the services could justify future 
budget requests on the basis of work 
performed for NASA 

NASA told the committee it would 
reimburse Defense Department for pro- 
grams carried out in military Diomedical 
laboratories which are specifically for 
NASA projects 

lhe report said “. there is a need 
for issuance of a policy statement or 
suitable set of guidelines by life science 
organizations: showing how they mav 
conduct business on a systematic basis.” 

NASA Office of Life Sciences, estab- 
lished Mar. 1, 1960, will have a staff of 
32 professional and supporting person- 
nel for Fiscal 1961 and a total program 
expenditure of $5 million. Future pro- 
fessional staff will be 60, not counting 
supporting personnel. 

Dr. S. J. Gerathewohl, an expert on, 
weightlessness in space flight and for- 
merly with the Army Ballistic Missile 
Agency, recently joined the space agency 
life sciences staff to direct operational 
development. Dr. Richard S. Young, 
ilso formerly with ABMA, will be chief 
of flight biology 
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Military Sees 


By Irving Stone 


San Diego, Calif.—Manned aircraft 
have a firm place in advanced planning 
requirements of U. S. Air Force, Navy 
and Army, but increasingly steep cost 
threaten to reduce quantities and 
types from the broad spectrum of 
hicles the three services are pt 

Paring of frills and embell 
was one solution proposed to the 
1,000 members of the militar 
dustrv at the national summer 
ing of the Institute of the Aer 
Sciences conducted here 
sions. But determination of 


nautic 


necessaries was deemed a toug! 
with the more probable solutiot 
1 close screening of 
Despite the 
cost factors, impressions at th 
ing indicated these highlights 
e Air Force-North American B-7 
3 intercontinental 
to be the last of the very larg: 
“atmospheric 
get substantial support before 
coming presidential election 
¢ Follow-on projects are cont 
for aircraft to operate in th 


of the atmosphere—hybrid veh 


aircraft types 
I 


extreme emphas 


bomber, c 


weapon s\ ster 


multi-mission capabilities 
e Navy’s Missileer will 
fective point-defense we 
upgrading the combat po 
riers (AW Aug 
® Strategic airlift capabilit 
stered. 

e VTOL and STOL d 
be pushed 
© Variable 
close study 
aircraft 

e North American F-108 
interceptor has not been 
pletely from the Air For 
ties’ —the international situat 
work to reir.state this vehicl 
lar type 

e Army funds for aircraft ar 
to rise gradu il] 


the next decade 


B-70 Step-Up 
Air Force observers feel confident 
that the Office of the Secretarv of D 
fense (OSD) is looking more favorabh 
at a step-up in the B-70 program, hope 
that the plan recommended will be 
approved to expand low present dey 
opment to include sufficient quantiti¢ 
to prove operational capability of th 
weapon system. They don’t hope to 
be given all the money this year that 
Congress has appropriated for the B-7| 
weapon system. The two prototype 
wuthorized under the cutba 


l, p. 33 


sweep wings art 


for future multi-n 


crubbe 


v, but appre 


} 
} 


now 
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Firm Need for Aircraft 


not include detail weapon subsystem 
components, essential to make the air 
craft a true weapon system 
Estimates of slippage in 
irv from one to 


the program 


two years, if develop 
ment tempo is authorized to be booste« 
immediately to an optimum rate 
With authorization to proceed with 
on schedule, th 


per B-70 including 


development and stay 


‘Dal 
pa 


will need fi 

But 

is high a 

It is 

budget thinking has 

the military funding | 

have to be cut another way to pr 

for payment of 200 B-70s 

Air Force inced 
irgument that if the B-70 isn’t 
will be a long lag 


nother cs 
$35 
idmitted, however, that th 


} 


been Man 


Dit Ww ul d 


observers also adv 


ped, there 
ntroduction of the 
onic transport, a vehicle envisi 
distinct aid to 


But 


commercial 


military opera 


feeling in ymmercial tr 


doesn’t port this cont 


su] 
One extreme 


. : 
plane which 


, , 
nt mnecessaril 


rcial operators 


ot W lh im 


nresident- In} nt 
pre cen quipmen 


th i 


nt be carried forward, a 
r. Hugh L. Dryden, deputy 
National Aeronautics and Spa 
stration If the Russian 
this type of aircraft first 
uuld have an itmospher lik 
f Sputnik all over again,” he pred 
\ir Force officials revealed that t 
B-70 is designed to attain supersonic 
peed at an altitude of 30,000 ft 
could loiter at altitude 
ibsonic Mach 0.68 


limb, 


peed or 


$40) mph ) 

Means also have been found 
5 | tells +} ft 
ubstantiall he aircra 
reflectivity by changing the fillet 
it intersections of vertical 
wing with the fuselage 


incorporation of radar ibsorbing mate 
| 


luce 


surface 


ind bv the 


Indications are that although there 
nothing definitive with regard to 
speciic requirements, projections en- 
vision development of a hybrid-propul 
manned 
which would operate in the “fringe” 
nes of the there 
ould be sufficient air to provide mar 
inal, yet valid, use of wings for 
Ned flight and re-entry. It 


it the « mcept ce uld 


siO multi-mission vehick 


itmosphere wher 


con 
unhkely 
be proved ad 
before 


opti 
ptm 


| 
operational 


} 
DCCOTIN | 


ide, considered an 
industry 
n cen applicable to the 

m of many Air Force segment per 
hap Strategic Air Command, Tactical 
Air Command, and Air Defense Com 


1} ind 


man observers 


mis 


Dual Powerplants 


ybservers foresee for this 


of vehicle a dual powerplant in 
of which might be a 
1 would take over to boost 
the region of 
iltitudes in 


attain 


om 


peed to 

20,000 mph it 
of 5U mu., 
compa 

porpoisin t 

fast rise for a 


irea before re 


} 
long 


entry und 


1 specih¢ 
mtrolled flight conditions 
Navy s 


luded requirements and ¢ mploy- 


, 
f carner-based attack 


presentation on manned ait 
planes 


ibmarine warfare aircraft in 


ind urnicr-based cat 
ind defensive 

iccording to Vi 
chief of na 
he effe 


jared that 50 


; t) 
i¢ pur 


tivem 


in be placed on targ¢ 
from carriet 
ill of the carrier 
suld be off in a ‘couple 
ubsoni Mi 
nt-defense aircraft 
Douglas Aircraft Co., 
prime example of design with an 
m costs and effectiveness 
ix Eagle air-to-air missiles hav 
xceeding Mach 4, Missileer 
defend against low-level 
1 dificult combat job. It will 
a schedule aimed 
ittack carrier 


force 


! ised 
Na p 


be built bi 
high 


nga peed 


igned to 


indet 


K Navy’ 


Vice I 
to equip ill of tl 
lor a 
f 14 attack carriers, approximateh 20 
quadrons of Missileers will be deploved 
lirst Missileer is expected to be phased 
1965 if development 
iccording to 


costs ] 


will 
Allocation mat 


vithin a 10-year pernod 


ypcrat 


) 1 proceed 


into ion in 
chedul 
Development run about 


1) million run S.5 
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million in Fiscal 1962, and cost per 
plane may run $5 million without spares 

an estimate appearing low, according 
to industry observers. 

Missileer was developed under the 
concept of avoiding the problems in- 
herent in the development and opera- 
tion of a carrier-based Mach 3 (or 
better) fighter and putting the sophis- 
tication into the aircraft’s missiles, while 
using a subsonic plane as a launch plat- 
form. This approach is cheaper than 
using a supersonic aircraft for the job, 
Pirie said. The six Eagle air-to-air mis- 
siles will be capable of being launched 
simultaneously each at different targets 
In operational procedure, Missileer will 
start out about 150 mi. from the carrier 
force, launch its Eagle mussiles out 
another 1,000 mi., from sea level to high 
altitude, to hit approaching missiles or 
aircraft. Manned by a crew of four, 
Missileer will gross about 50,000 lb., 
will function as a small CIC (combat 
information center), and will be capable 
of remaining on station for about 4 hr 

Navy's Grumman A2F Intruder is 
another example of specifying subsonic 
operation to keep costs down where 
supersonic operation wasn't considered 
necessary. This 50,000-Ib.-gross_ plane 
will range out very far, exploiting low 
level attack. It is capable of “a terrific 
load,”’ Pirie said, for conventional war 
fare. Capable of flying at 86 kt., it will 
carrier-land at 100 kt., compared with 
usual 125 kt Its droop type 
tailpipe functions for better control at 
low speed by contributing a lift com- 
ponent, Pirie added 

The aircraft has an integrated instru 
ment system—a radar-presentation top 
scope referred to as a “pathway in the 
sky’ and likened to flying visually, 
teamed with a bottom scope affording 
information on range and endurance 


P3V Modifications 


Navy doesn't 
lays in the introduction o 
Lockheed P3V_ Electra ASW aircraft 
as a result of the modifications being 
cranked into the structure of the basic 
Electra configuration following investi- 
gation of structural failure in aircraft 
service, according to Rear Adm. Paul 
D. Stroop, chief of Bureau of Naval 
Weapons. Navy doesn’t expect to re- 
ceive its first P3V before March, 1961, 
and will incorporate the greater strength 
of the Electra’s modified structure. 

Development of strategic airlift, in 
the form of approximately 150 large 
turbofan-powered cargo transports, con- 
vertible for hauling personnel, is 
planned by the Air Force, and funds 
for the project already are earmarked, 
according to Maj. Gen. Bruce K. Hollo- 
way, Air Force's director of operational 
requirements. 


speeds 


——— any de- 
its —— 


Design competition is expected to be 
held within the next year and opera- 
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Minuteman Control 


Washington—Firing of Minuteman 
ballistic missiles buried in underground 
silos from remotely located control 
launch centers may employ jam-resistant 
radio control instead of using land- 
line connections as previously planned 
Change is intended to eliminate possi 
bility of sabotage and false triggering 
Ten avionics manufacturers will submit 
proposals this week for such a radio 
control system to Boeing. System will 
employ complex coding to preven? false 
triggering. Boeing plans to complet 
evaluation by the end of this month 
and hopes to have Air Force approval to 
begin contract negotiations late in Sey 
tember. Companies expected to submit 
proposals include: Bendix, Collins Radio, 
General Electric, Hughes Aircraft, Inter 
national Telephone & Telegraph Corp 
Motorola, Philco, Raytheon, Radio Cor 
poration of America and Stromberg-Car! 


son. 











tional date is projected for 1964. ‘ 
sidered particularly responsive 
Army's needs, the transport could 
port any military 
a Minuteman intercontinental ba 
missile to an airheld for ground 
portation to the missile’s silo 
Cruise speed would be about 4 
top speed close to 500 kt. Proj 
is to fly it nonstop across the | 
with reduced load (25,000 Ib 
across the Atlantic nonstop with 5 
lb. load or better 

Air Force’s tactical airlift 
ments are being tailored to the 
of VTOL aircraft. Although the 
needs of the | 


mission, could 


service are fairly def 
specifics have not yet been fun 
into concrete requirements Arm 
Navy, as well as Air Force, als 
requirements in the VTOL held 
gap in the tactical VTOL regu 
considered to be in propulsion d 
ment 

Indications are that 
field, the Air Force will circulat 
quirements for aircraft sometim 
month, with a possibility that a Ph 
contract may be let early next 
Specifics probably will be left for 
try to supply in detailed pr 
within certain fixed maximums 
the military 

Air Force thinking envisi 
STOL type of aircraft for operat 
a 2,000 to 3,000 ft. runway of 
construction. This plane will | 
versatile, will carry atomic w 
be suitable for a Korean-type th 
operations. In the interim, the R 
lic F-105 would be the backbon 
tactical forces 

Variable sweep wings to fit 
tire flight envelope from sea 
very high altitude and from low 


in the STI‘ 


} 
rh 


to high speeds are being given concen- 
trated in-house study by Air Force to 
fit the category of multi-mission air- 
craft. NASA also is reported to be 
trongly supporting research efforts in 
this regime at its Langley laboratories. 
Industry reaction is favorable to the 
icrodynamic advantages of variable 
sweep, but designers are concerned 
ibout operational hurdles such as ex- 
treme reliability required for wing re- 
traction and extension mechanism, un- 
der fast-changing flight conditions, as 
well as the high costs this additional 
complication will introduce. 

Some 10 to 12 companies are con- 
ducting company-funded research on 
variable sweep, anticipating military 
competitions which will introduce this 
flight requirement. 


F-108 Chances 


Military observers close to the re- 
quirements and operational phases of 
the service feel that the North American 
-108 long-range interceptor “is not 
ompletely out of the window” even 
though the weapon system program 
long has been canceled. Feeling is that 
the F-108 system concept may still 
have to be revived if international 
tension increases. 

Meanwhile, development of the 
F-108’s fire control and associated 
weapon still is being supported by Air 
Force on the premise that these can be 
idapted to another aircraft if required 
by operational emergency. Opposed to 
the possibility of F-108 revival is the 
$2.3 billion reportedly estimated for an 
original procurement of 300 planes, 
with the cost being considerably higher 
in today’s market. 

Army aviation is expected to get ad- 
ditional, concentrated support. Indus- 
try observers feel that a natural pro- 
gression will be that this service will 
require twice its present aviation- 
activity manpower by 1970 and at 
least one-third more than its present 
complement of aircraft. Expectation is 
that Army bill for manned aircraft by 
1970 will be $350 million as an upper 
limit and $250 million as a lower limit, 
with strong emphasis. on light obser- 
vation, surveillance and transport type 
aircraft. 

Under present evaluations, helicop- 
ters powered by turbines and capable 
of performing the entire light observa- 
tion mission are needed. Configura- 
tions would accommodate four seats, 
cruise at about 110 kt., carry 100 Ib. of 
communications and avionic gear. 

Army Aircraft Requirements Review 
Board has recommended development, 
contingent on prior studies, of new 
manned high-performance surveillance 
iircraft, compatible with the ranges of 
Army missiles, according to Lt. Gen. 
Arthur G. Trudeau, Army chief of re- 
search and development. 
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Redstone Tests Missile TV System 


First pictures of new Army videcon system shows inert Redstone warhead in terminal phase of its ballistic flight. Radio Corpora 
tion of America instrument package contains slow scan camera with narrow angle lens ejected pneumatically at an altitude of about 40 mi. 


High-drag video package follows re-entry body, transmitting high resolution pictures to ground station. Instrument capsule is 


several miles above warhead at impact, which Army says permits real-time assessment of missile performance and damage. Ground 


station has direct view monitors, two receivers, video tape recorder and 35 mm. photo monitor. This sequence, taken over a 20-sec. 


interval, is video tape reproduction of a Redstone nose cone traveling at Mach 4 to target on the White Sands Missile Range 


Defense Pressed for Budget Plans 


W ashington—Senatt 


A complete accounting 
ment actions taken t 
pect to funds available f 
‘The specific ‘shopping lists 
tt for approval bv the military 
wirtiment a vell a hang nade 
the Office of the Secretar f De- 
} the Bur TT if thy 40 lect 
i the reasons for such chang 
e Whether a June 9 memorandum 


(sates to th +} 


I 


ire 
n been repudiated or re- 
According to Sen. Johnson, 
I: “If the Congress makes avail 
. the specific steps that ha ble more funds for FY 196] than ar 
I well as those planne sted, and where the law does not 
liminate v ( xpenditures, agencies should 
mismanagement rve the increases and carry them 
dehaecnci I rwar to the maximum practi il 

mom ile xtent to FY 1962.” 


AVIATION WEEK, August 8, 1960 





Avro Continuing VTOL Wind Tunnel Tests 


Washington—Continued U. S. Air 
orce and Army support of the Avro 
VTOL research aircraft hinges on wind 
tunnel tests now under way at National 
Acronautics and Space Administration's 
Ames Research Center 

Disk-shaped VTOL research aircraft 
built for the U.S. Army and Air Force 
by Avro Aircraft, Ltd., of Canada (AW 
Dec 1959, p. 154), has been tested 
extensively in the full scale 40 x 80 ft. 
wind tunnel at Ames. These wind tun 
nel investigations have been in progres 
for several months, and the current test 
results have been favorable enough to 
warrant a continuation of the program 
after modifications to the aircraft. Sta 
bility of the vehicle at low speeds both 
in and out of ground effect has been 
i major problem. Flight tests of the 

chicle outside of ground effect hav 


not been scheduled 


Vertical Takeoff 


Aircraft is designed to move rapidly 
ilong the ground and achieve a vertical 
takeoff by operating in a strong cushion 
of air when it is within one wing diam 
cter of the Che air cushion 
created by discharging an annular jet of 
rim of the 
from this an 


ground 


air downward from the 


cular wing. Primary au 


nular jet is pumped by the larg 
located in the center of 

his primary flow is augmented 
is exhausted around the circumf 
of the wing by passing it through 


zle which creates a jet pump effect 


draws in a large volume of 1 
low speed air. Large 

edge of the wing is the inlet f 
\ boundar 


int 


opening 


augmentation air flow 
bleed for air drawn into the 
just inside the se 
Fan for the 
1 tip turbine 
lift fan 
tinental 169 turbojet 
the fan 
Horizontal thrust for le 
provided by deflecting the ann 
of air to the The 


can not be turned through a 


ondary air inlet 
primary air is dt 


; +} 


Thre 


produce 


ind is similar 


de »¢ ribe d be low 


llr to powe! 


rearward inn 


ingle that it always contril 
the total aircraft lift. Several 
ire being studied to find the m 
cient means of turning the jet t 


; 


horizontal flight. Aircraft ibil 


pends upon keeping the flow 
all 


it turns rearwa 


Configuration shown in th 


graphs has wing edges and an 


innular jet augmentation flow wl 


designed for subsonic flight. Su 


; 


the vel 


HIGHLY ROUNDED wing edges characterize subsonic configuration of the Avro disk 


version of this same general test vehicle 
has been considered which has sharp 
ving edges and a modified inlet system 
r annular jet augmentation flow. 
Circular wing planform has potential 
for military aircraft because it is struc- 
turally compact and light and because 
t is an ideal shape for very high speed 
flight at low altitudes, if its stabilitv 
roblems can be corrected. Studies by 
NASA, Avro and several other aircraft 
mmpanies have indicated that the most 
ficient aircraft for flight near sea level 
t transonic and supersonic speeds prob- 
bly will be wingless. It will operate at 
low lift coefficients and will not 
enefit from a long, narrow, high aspect 
tio wing. Reduction of wetted area 1s 
primary design consideration for low 
lrag with a low level aircraft, and the 
ircular aircraft is ideal on this point. 


Circular Aircraft 


Circular aircraft will be relatively in- 
ficient below 500 mph., however, be- 
juse its aspect ratio is only 1.28 and its 
lrag due to lift will be very high 

Current test work has not been com- 
pletely successful but it has shown that 
the stability and transition problems 
with the circular aircraft are not insur- 
mountable 


ved research vehicle for USAF, Army. 
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ORBITAL BOMBER cockpit mockup, designed by Lear for USAF, is first attempt at control and display system for space weapon system. 
Flight group instruments for launch and re-entry, extreme left and right, are directly in front of pilot and copilot. Center display provides 


instruments for orbital flight and control of five ballistic weapons. Hand grips are used to introduce vehicle maneuvers. 


USAF Shows Orbital Bomber Cockpit 


By Philip J. Klass 





Grand Rapids, Mich.—Cockpit con 
| and di play system mockup for a 


ur-man orbital bomber, designed to 











nain in a 300 mi. high orbit for up to 
| ; 
i 


) days, is being demonstrated here to 











representatives of the aerospace indus- 

try and will be shown to Dyna-Soar 

royect personnel early in September 
The orbital we ipon system cockpit, 


leveloped by Lear under Wright At 





Deve lopm« nf Di is10n sponsorship fora 




















pothetical vehicle, represents the first 








letailed analysis of the displays and con 





osmuavs © comreous 1] trols required for an orbital bomber 


Equally significant is the approach, ot 
methodology, which the WADD/Lear 
program has developed for the design of 
, F | icrospace vehicle cockpits, based on a 
PLOT PROMCTED OYSPL4TS COPLOT PROMCTES O98 Lert 

. QoensT vowEn oxerLare ‘ det uiled, ste Pp by step analvsis of cae h 

3 Cueney manson operation required of crew members 
4 cwece wets 
| 5 STAR Teacee ; throughout the mission. This method- 
ology is equally applicable to all types 
if aerospace vehicles 
BASIC LAYOUT of cockpit for hypothetical orbital bomber, developed from detailed The orbital bomber control and dis- 
analysis of mission profile from launch to re-entry, contains atmosphere operation displays play system, identified as the Mark IV, 
at extreme left and right, while orbital operation instruments are at center. is largely a static moc kup. Instruments 
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are pictorial paste-ups, but some indi individually by pilot and copilot lo the nght of these present-situation 
cating lights and a pictorial display are pending upon their operation indicators are others which display com- 
seml-operational. of the moment puter-predicted information, such as 


Lear is ag. byere ree models During the critical re-entry ph time to go to re-entry or to bomb re- 


of the primary flight instruments and. pilot or copilot can select a1 lease 

expects to produce instruments required — planning display for screen Below the orbital parameter displays 
for vehicle attitude and energy manage which shows predicted landing tion are located instruments for showing the 
ment functions during critical re-entry of the vehicle relative to i ehicle and cabin’ environment A 
te t radiation display shows the amount of 


portion of mission under a forthcoming — base, vehicle’s underbod: 
contract extension. Extension also is angle of attack, bank angle posit radiation dosage accumulated since the 


expected to include funds for conduct- distance to go nission began as well as a warning 


ing simulator tests on re-entry and fuel At the top of the center light to show if high intensity peak 

management to evaluate instrument di orbital group, which can radiation is bemg encountered. Other 

plays. Program to date has cost approx- jointly by the pilot and copilot instruments show the remaining supply 

tely $400,000 ed digi indicators whicl f nitrogen and oxygen for crew sup- 
] 


ply as well as rocket engine fuel remain 


Display Area re ai aaral | be displaved are clectrical 


Hhha 


Phe four-man orbital bomber selected 
by WADD as the guinea-pig vehicle for 


the Mark IV has a crew of two pilots - 
ind two techmean The vertical di ANTENNA 


play area is divided into three nearh 


| sub-areas. Two o ——-—— 
equal sub-area I wo of these, one each [rose rooms 74] 
L- a 





in front of the pilot and the pilot con 
tam the basic flight mstruments re 
quired during launch, re-entry and land - 


, | SPEEDO erase] 
nlot and copilot displays ar i. iia 


ing. The y Me cal 
identical The third sub-area between 
the other two is devoted to instrument 
which display orbital (cruise) condi 
tions, vehicle environment and controls 
for weapons management 

The flight group displays, directly in 
front of the pilot ind copilot, contam 
several familiar instruments, such as a 
three-dimensional moving globe which 
indicates vehicle attitude and heading 
relative to earth coordinates and vertical 
moving-tape indicators for altitude, ai 
speed and angle-of-attack 





New Instruments 


New instruments, required because of 
the vehicle's orbital mission, include 
© Rate indicator, which displavs rate of 
rotation of vehicle about each of its 
ixcs. Simulator tests indicate that rate lf 

 eaaeaeie 

of-change of attitude display is required | | auriTuoe 
to permit human pilot to stabilize ve- LJ - | 

| vith minimum consumption of | 


fy 
reaction ject fuel 


Rate indicator is posi 
tioned directly above moving globe atti 
tude display 

¢ Temperature indicator, showing bod) 
nd nose temperature during re-entr 


of moving-tape type vertical 








contained alongside of indica 

howing angle-of-attack and flight 
path angle Additionally, there ar 
standby indicators to show temperature 
of body. nose and each wing during 


re-cntrs 








e Viewing screen, directly in front of 
the pilot and copilot and underneath 
the flight group, can be used to display 
a variety of things, ranging from check 3 
lists to navigational maps. Because th 
































cockpit has no windows, the display 
screen can be also used for external 


FLIGHT GROUP for orbital bomber shows three-dimensional ball-type attitude indicator 
(1), three-axis rate indicator (2 noving tape indicators for flight path angle, body and 


viewing using optical periscope  o1 
nose temperature and angle-of-attack (3), moving tape indicators for altitude and airspeed 


closed-circuit television. Particular ch 
lay shown on the screen can be selected (4), and standby indicator for bod se and wing temperatures (5). 
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hydraulic power system performance 
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The weapons control and display 
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simulation is employed to e 


tive merit of different di 


Polaris Test Vehicle Destroyed 
After Flying Off Planned Course 
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W ashington—Frratic 
normal launch 


flight following The 1,500-mi. A2. wil e 30 in 
resulted in destt the 2S-ft. Al i BM 
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ry” ‘ ‘ 
Thorneycroft Succeeds Sandys 
British 
is expected as a result of the ministerial changes announced last week, despite the 
fact that Peter Thorneycroft, who succeeds Duncan Sandys as minister of aviation, 
resigned from the government two years ago because of his contention that the 
government was over-spending public funds 

that Thorneycroft will accept both qualitatively and 
quantitatively the commitments initiated by Sandys, but is braced for tougher finan- 
cial and contractual arrangements 


No change in the government support policy for the aviation industry 


Ihe industry believes 


It is believed that the new minister may even enhance the prospects of treasury 
backing for the supersonic airliner and a space program. Sandys was known to be 


in favor of both projects, but failed to push them through or recommend them. 
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THE MULTI-TURBINE POWERED, 
TANDEM-ROTOR VERTOL 107 


was designed around the specific requirements 
of the Army, Navy and Air Force—the first truly 
all-mission, all-service helicopter ever built. 


The VERTOL 107 prototype recently demonstrated its 
all-service compatibility to European military leaders 
during a 16-week tour. The all-weather 107, with 

its straight-in rear loading ramp, quickly loaded cargo 
of many different types and sizes—made numerous 
water landings and take-offs— proved its easy 
handling, high performance, and stability to pilots 

of all three services and to commercial operators. 


Today’s most advanced turbine-powered helicopter 
—the VERTOL 107 Model I!—is ushering in a new era 
of air mobility for today’s military and commercial 
operations—offers mobility and performance 
unequalled by any other helicopter. 
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Tory IIA Reactor Scheduled for November Test 


Tory ILA experimental reactor, the first to be tested in the Air Force Project Pluto ear ramjet program (AW June 20, p. 206), is 
mounted on a railroad cat for test scheduled in November at the Atomic Energy ( nission’s Nevada test site. Exhaust nozzle for 
ar passing through the reactor is angled up 54 deg. at right. Air will flow through the radiator-like reactor at about 1,000 Ib./sec. and at 
pressures up to those encountered during Mach 3 flight at sea level. Tory IIA is rated at 140 megawatts, and the follow-on feasibility goal 
ef the Tory HIC reactor will be 600 megawatts. Tory IIC is in the design stage and scheduled for test in the summer of 1962. It 
vill have many characteristics of a flight-weight reactor, with provision made for m ring and acceleration loads. 


Defense Department News Digest 
Revises Security Rules | 
: Lockheed Aircraft Corp. X-15 No. 1, fitted with interim XLR-1] 


W ? - Detar Jepar t 5 2 © /) ' 

ashington r ry a ways third quarter dividend last w wine. X-2 hit Mach 3.195 (2,094 
( \ t lards and pro s for , 1 ’ . 54 ar 

has 1 ised indard in procec ure ) half re ly : ‘ } yh on Sept 22. ] S46 


ii 
rsuit 





| } 
clearing contractors and their emploves 
> ™ I modification financing 


to handle classified material aka ‘mean: ailbesies ile . Lockheed Aircraft Corp. and Martin 
New regulations cover more than one Gan, = 2 have been awarded $100,000 six 
million defense contractor employes, Socicty of Securit nth contracts by the National Acro 
and for the Grst time, coverage will which ha , uti ind Space Administration to 
extend to National Acronautics and ' - " tudy nuclear rockets flight test pr 
Space Administration and Federal Avia sei “ alee m concepts for Project Rover 
tion Agency, which will have then 
classified contracts handled under the Cutback in production i] Pratt & Whitney J 112 \¢ 
Arined Forces Industnal Security Regu- — page Victor Mark II bomber ne, now flying in Lockheed JetStar 
lation last week bv British Air Minist id the North American Sabreliner 
Chang m from a Supreme Court ana), of the V-bomber strat t week was certificated by Federal 
decision whic that the Defense  terrent fact using Doug ition Agency at 3,000 Ib. thrust and 
Department | uthonty to with Ministry ntl +36 lb. total weight after a 30-month 


Hl Lit ippal 
j } ry a } | 

hold issihed informati from con 2S bombers. which cos opment period 

tractors and cir emploves in certain cl ,; 

cases because procedures used had ‘ i ; ete Federal Aviation Agency ordered a 


+ 


, . , ’ 
not been authorized by the President i. anna rgency inspection last week of a 


n 
ll 


or Congres \ presidential executive paiccance | nes mat 1 korskv 6-58 main rotor blades follow- 
order was issued requiring detailed g the crash of a Chicago Helicopter 
regulation Maj. Gen. John B. Medaris, rways $-58C. Order requires that 
New rules require that all testimony hief of the Armv’s missil c 1 rotor blades with 1,400 hr 
ind evidence must be submitted to a by lected president and time be withdrawn from s 
Field Board in the applicant's presence, lionel Corp.. historically ¢ id tl ill blades with 1,000 hi 
and the applicant will have a chance to” ing manufacturer of model inspected dails 
cross-examine witnesses and examine ionel 1 Da 
documents ' by, elect Defense Department and National 
ld Board make 1 recommen ion ised nautics and Space Administration 
n, but the final decision rests ovram iward Mrs. Robert H. Goddard and 
h a Central Board, which has power Guggenheim Foundation $1 million 
hear written or oral arguments and X-15 set an off ettlement of a patent claim covering 
to refer cases to the Defense Secretary record of Mach 3.3 (2,15 ghts to more than 200 of the late Dr 


wr the National Aeronautics and Space 66,000 ft. last week, prelimin Goddard’s inventions in rocket and 
Administration or FAA administrator. record analvsis indicated. An ft e research fields. 
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Long-Forecast Merger Trend Crystallizes 


United-Capital plan viewed as beginning of series; 


regrouping of competitive routes termed inevitable. 


L. L. Doty 


Washington—Proposed merger of Capital Airlines into United Air Lines 
AW Aug. 1, p. 34) is being viewed generally by the airline industry as the 
first step in an inevitable regrouping of competitive routes 

Initial reaction to the proposed alliance suggests that opposition by 
carriers operating east-west routes will be slight, but that airlines serving the 
lready glutted Flonda market (AW Jan. 18, p. 36) can be expected to pro 


test the plan. In most east-west markets, competition generally would be 


reduced by the merger, but the introduction of well-equipped United with 


7 } 7 
its strong resources into Florida will serve to intensify the current hot race f 


trafic in that area 

Nevertheless, most top officia t United-Capital 
there is no alternative ] rializes. United wall be 
engthened by 


plight, which has I gaining 


brink of foreclosur J Florida market and 
3¢ Chances tha | 101 ranscontinental route 


cai acini he ' ery major city in the ] 


Wi 
nautics ti 
Although Capital 
holders will ter an u 1 iT 
tial gains are greater through th PCT Number of carners in the 


1 Altinin 


route ton-Chicago market will dro 


the carrier to threc Ihere will be 

Thus, thev are expecte: t tl | of the present five 

plan ind New 
Che inevitability of merger ns rk number 

f shaving costs, controlling r ree to two on the 

pacity and veling ym pe 

been acknow by indu 


for manv mor hs AW Dec 
\W \. Patterson, Unite 


' ' 
1 market tha 





tatement, told AvIATION 
this vear that the need for merg wil Delivery timetable for Trans World 
be felt a early as next Sept Airlines Convair 880s still is uncertain 
AW Feb. 29, p. 43 is TWA prepares to send the only air 
plane it has—an unpainted 880 used for 
training at Kansas Cityv—back to the 
If it is Compl ted tin if factory for modification 
onsolidation Ou] led with A dozen unpainted TWA 880s can 


posed Northeast é MCTEC! ‘\ be seen parked on the ramp at Convair’s 


in what now proves to | * ra ra TWA 880 Delay 


More Mergers 


May 23, p 3 W ut numb San Diego plant coated with a green 
of trunklines fron tota rid i preservative to protect against salt water 
And not a fev ficial ha corrosion 
the total will dr p ei I Mn In the wake of the resignation of 
carriers are driven into merget Iroug TWA President Charles S. Thomas 
economic necessity closing of the airline’s $340 million jet 
Net result will be a re- financing program was postponed 30) 
shuffling 4% present routes which wil days. Whether the financing delay is 
tighten competition to a degre related to 880 deliveries is unclear 
will permit the operation oO hig I'WA directors last week were dis 
capacity turbojets at an efficier cussing an interim management for the 
zation rate. In the process of airline. E, O. Cocke, senior vice presi 
ment, a number of regional-tvpe rout dent and system general manager, took 
will be passed off to local sen Ci over operating control of the airline after 
+ 


Ts f rov"i +} + ¢ 1 ‘ ne. . . 
ners to provide that group the Thomas resignation. 











trength 


40 


CAB will not enforce new operating 
restrictions on the merged carrer, Umi 
ted will augment its Chicago-Toledo 
Washington and Chicago-Columbus 
Davton-Washington routes with the 
highly profitable Chicago-Detroit-Cleve 
land-Pittsburgh-Washington route now 
operated by Capital. It will gain access 
to Minneapolis-St. Paul with nonstop 
rights from the twin cities to eastern 
markets 

United will win nonstop nights be 
tween Milwaukee and New York and 
vill inherit the important Chicago 
Detroit-Buffalo-New York route. It will 
lso absorb the heavily traveled Wash 

ton-Norfolk route from Capital 


tructur 


New Competition 


crn mark 

Amer 
n the route 
Rochester, N. 
And because of 


Metalsonal 
in the Pittsburg 


h market 
ibout a new mmpetiti 
t TWA in the Pittsburgh 
market which United ha 
} 


| vclope mi it wn 


+4 
effect the T'WA-North 
nitedt ipital merger will 
mpctition ith 
inths nfluence 
Since the basi 
mecrgcr is to 
ngth while utting opera 
ye constriction within the 
rm expected 
id at the time the pro 
f M innounced that n 
been developed for the ab 
of the more than 7,000 peopl 
cd by Capital However 
no doubt that there will 
r positions available in the 
d airline than there are present, 
ithin the two separate compani \ 
result ome unemployment vithin 
trunkline industrv is an inevitable 
ome of the merger 


AVIATION WEEK, August 8, 1960 











s 


7 
Pet 
“*: 

*. - 


~onongecnes Lael 


=e 
= 
Seer eseeean a a Mic 
nee 


’ 7 
t ? 


- 
“. ooo" 
“«“ee 


KANSAS CITy 


CAPITAL AIRLINES routes (color) superimposed on a United Air Lines rout 


9 fo ercwnnnenn nese e seen eee 








NEW YORK 
WARK 
ADELPHIA 


i 
| 


2 





indicates duplicating routes of the two carriers 


and new routes United would gain. The latter include Cleveland, Pittsburgh and Buffalo to Florida routes, and New York to New 
Orleans and New York Atlanta service. Capital also serves numerous intermediate points in the south. United also gains a Chicago to 


Minneapolis route. Principal Capital-United duplication is on Chicago-New Y 


\t the same time, vendors, suppliers, 
caterers and manufacturers will tem 
porarily feel the pinch of cutbacks in 
the volume of purchases of goods and 
services. As one airline official put it 

\ general regrouping of the industry 
is shaping up that will bear a definite 
influence on suppliers’ business until 

time as the over-all adjustment 
works itself out. From that time on 
the industry will start a new period of 
growth as it expands from its new 
base.” 

Stockholder reaction to the proposal is 
best illustrated by the activity of Capi 
tal’s common stock listings on the New 
York Stock Exchange. Following the 
official announcement of the merger, 
Capital stock plumeted 2% points to a 
new 1960 low of 64 on the total of 
32,100 shares traded. High for the 
year was 134. United stock held rela 
tively firm and had settled to its recent 
wverage of 30-31 as of late last week 
United's stock has reached a 1960 high 
of 37%, a low of 254 

Under the proposed plan, Capital 
stockholders will receive for each seven 
shares of common stock they hold onc 
share of United common stock plus a 
five-year warrant to purchase 14 shares 
of United at $40 per share. Annual re- 
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ports of the two companies a 
31, 1959, showed United with 
000 shares outstanding and (¢ 
909.659 shares outstanding 
On this b of the exchang 
stock | 
1 share 
\ simpl 


led 


acd 


$38.8 million d 


covering the Viscount flect 


Merger Approval 


In addition to the stockh 
both airlines and Capital bon 
Civil .\eronautics Board and § 


} 


and Exchange Commission 
prove the merger before it can 
summated 

Ihe merger undertaking \ 
United about $28.8 million, e 


the costs of the warrants, accord 
Patterson. United will issue to \ 


Armstrongs $15.9 million of it 


rk and New York-Washington service. 


cumulative preferred stock, 60,000 
hares of common stock, 74-vear war- 
rants to buy 200,000 shares of United 
ommon stock at $45 per share and 15 
Viscount airplanes not required in the 
yperations of the merged companies 
The merger agreement also calls for 
e offer of 20 shares of common stock 
each $1,000 principal amount of 
Capital's 44% convertible subordinated 
lcbentures 

In the merger, which may be finally 
pproved as carly as February, Capital 
vill be completely absorbed by United 
ind lose its identitv entirely. The air- 
line will continue with corporate name 
f United Air Lines, and Capital’s 
readquarters facilities here will be 
losed 

The merger was negotiated largely 
by Thomas D. Neclands, who was 
named chairman of the Capital board 
last spring (AW June 6, p. 41). Nee- 
lands was brought in for the prime 
purpose of working Capital out of its 
financial dilemma 

Capital is the product of a merger 
1 merging of Pennsylvania Airlines with 
Central Airlines in 1936 to form Penn- 
sylvania Central Airlines. The corpo- 
rate name was changed to Capital in 
1948 


+} 
} 
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FAA Negotiates Sharp Reduction 


In Military Airspace Restriction 


Washington—F ederal Aviation Agency 
has brought about a sharp reduction ‘n 
the prohibited airspace around the Los 
Alamos, N. M., nuclear installation in 
the latest phase of its drive to open 
military restricted areas to public travel 

The action brings to a total 12,206 
sq. mi. the areas that have been re 
leased by the military services from 
restricted classification in the past 14 
months since FAA first launched its 
program to eliminate all restricted and 
prohibited airspace that could not be 
fully justified. As a result of the pro- 
gram, there are now only seven U.S 
areas from which civil 

The Los Alamos airspace, from which 
civil aircraft are prohibited from oper 
ating, has been reduced from 346 sq 
mi. to 45 sq. mi ] 


uircraft are barred 


In an earlier action, 
the entire 171 sq. mi. prohibited area 
at Oak Ridge, Tenn., was revoked and 
is now open to civil air traffic 
For a number of vears, large 
of airspace blocked off by 
services as restricted or prohibited areas 
have been the target of mucl 
criticism. The 
that much of the reserve 
and forced carriers 
deviations from 


sections 


military 


carriers have 
d ilrspace 
unnecessary t 
dertake 
lished 
prohibited areas 
Prohibited 
lished by presidential order 
civil 
reasons of securitv. Restri 
blocked off to 
ictivity or gunnery practice 
Responsibility for the all 
lirspace was granted to FAA 
15, 1959. In Julv of 
issued a special regulation 
letailed utilization report 
} 


costly 


routes 1 
ireas are norn 
aircraft from entering 


permit unusua 


by 
trolling agency of ea 


A large volume of 
was voluntarily freed followin 


restricted 
f the regulation. In addition, 
ind consultations with the 
1irspace under question 


] 


controlling 
igencies of the 
resulted in further reductions 
In some areas, time of restriction has 
een reduced permitting public use of 


I 


the airspace on a part-time or seas nal 
In some areas, the 
cept was introduced 

At the same time, FAA ha tab- 
lished certain additional restricted areas 
n order to meet military req 
June 


pout 


basis joint use con- 


urement 
ind July, 


%Q sq 


For example, during 
military climb corridors, 
mi. in size, have been set up at Minot, 
N. D., Klamath Falls, Ore., Grandview, 
Mo., Mt. Clements, Mich., tone, 
Me., and Victorville, Calif 

As of July 31, FAA has revoked 36 


| 1mn¢ 


42 


restricted areas and two prohibited 
Total of 25 new restricted areas 
established, 12 restricted 
reduced in size and four 
increased in size. Time designation of 
12 restricted areas totaling 2,459 sq 
mi. has been reduced, and 20 restricted 
areas totaling 6,886 sq. mi. have been 


aTeas 
have 
areas 


been 
wetTe 


reduced in vertical size 

Here are a few of the actions taken 
by FAA during the past two months 
¢ In the southwest portion of the large 
eastern California complex, a major 
source of controversy between the air 
lines and military manufac 
turers operating test flights, a 112 sq 
mi. section was released. In the same 
general area, a 20 sq. mi. reduction was 
the northwest corner of the 
The 


move 


services OT 


made in 
Bullion Mountains restricted area 


reductions have accelerated the 


ment of traffic between the Los Angeles- 
Long Beach areas and from Los Angeles 
to points cast 
© Restricted military climb corridor was 
revoked in Burlington, Vt., releasing 
133 sq. mi of space 
e¢ Entire restricted area releasing 864 
sq. mi. to civil air traffic, was revoked 
in upper Lake Huron, Mich. Lake 
Huron region was modified and _re- 
duced for a savings of 135 sq. mi. of 
free airspace 
¢ Chincoteague Inlet, Wallops Island, 
Va., has also been modified and cut 
from 142 to 99 sq. mi 
© Restricted ceiling 
Wood, Mo., has been 
50,000 ft. to 6,000 ft 
As a means of facilitating the public 
use of restricted airspace, FAA has desig- 
nated itself controlling agency of 17 of 
the present restricted areas. It will 
issume control of eight additional re- 
stricted areas Aug. 25. Over the 14 
month period, FAA has reduced the 
total restricted and prohibited airspace 
from 148,814 to 136,000 sq. mi 


at Ft. Leonard 


lowered from 


CRAF Moving Toward Turbines 


Washington—Civil Reserve Air Fleet 
ontract and large piston-driven aircraft 
ll not guarantee an air carner major 
Fiscal 1961 and 


, 


warned here last 


Wi 
military contracts in 
1962, the Ai 
week 
Speaking to eight industry 
men representing the Air Transport 
Assn., the Independent Airlines Assn 
ind the Supplemental Air Carners Con 
ference, Assistant Secretary of the Au 
Force Philip B. Taylor pointed out that 
over-all Department of Defense requir 
ments for airlift 


I orce 


spokes 


irc ck 


commercial 
omments were interpreted 


slow” ignal 


industrv as a “go 
upplemental and contract carrict 
that might be on the verge of buying 
1649 Constellation or Doug 


Lockheed nT 
qualify for 


las DC equipment to 
CRAF standby contracts 
These agreements represent a_ pr 
mium, for when Military Air Transport 
Service negotiates more than $40 mil 
lion worth of commercial airlift con 
tracts this September, CRAI 
pants will be accorded preferential 
consideration (AW Aug. 1, p. 42 
of July 1, there were 19 carrier 
the program, including six of the 12 
trunklines in the United 


partici 


domesti 
States 
Even though about 55% of MATS 
passenger trafhce and 10% of its oversea 
will be moved by civilian carrier 
1961, Tavtor said that 
transportation requirements 
decreased 100,000 ton 
miles in the last fiscal year. This de 
line, he said. was forecast to continuc 


ITgoO 
in Fiscal here 
military 


1 whole have 


laylor emphasized that the 1649 and 
the DC-7 will be “removed from the 
CRAF program as soon as Boeing 707- 
300s and Douglas DC-Ss are available 
to satisfy remaiming passenger require- 
ments. Procurement of this type air- 
raft in passenger confhguration by 
best 
for a short period 


ill only enable it at 
business 
lavlor added 
iid that this reasoning also 
ipphed to purchases of DC-7 
nd 1649 freighter conversions for, with 
the Canadair CL-44 “right around the 
orner,”” carriers would be risking their 
nvestment if thev relied 
nodern aircraft to capture MATS busi- 


wss 


yuld 


upon less 


Actually, the number of CRAF car- 
riers recently has been decreasing. As 
if Nov. 1, 1959, 23 had pledged their 
ur fleets to the Air Force in the event 
of national emergency. Last year’s list 
was made up of AAXICO, Alaska Air- 
American, Bramff, California- 
Hawaiian, Capitol Airways, Continen- 
tal, Delta, Flying ‘Tiger Line, Hawaiian 
Airlines, National, Northwest, Overseas 
National, Panagra, Pan American, Re- 

rt, Seaboard & Western, Slick, Trans- 
Caribbean, Transocean, TWA, United 
ind United States Overseas Airlines 

Last month, AAXICO. Continental, 
Delta, Panagra and Transocean no 
longer were participants. And cven 
though World Airways had executed a 

roster of CRAF carriers 
decreased about 17% and failed to in- 
clude, among the trunklines, the names 
of Eastern, Capital, Continental, Delta, 
Northeast and Western 


lines, 


contract, the 
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LaGuardia Safety Survey by Pilots 
May Determine Cutback Demands 


By David H. Hoffman 


New York—An airline pilots’ survey 
of possible flight hazards arising out of 
La Guardia Airport’s $56 million con 
struction result in a de 
mand for significant trafic cutbacks at 
the terminal her 


program may 


Questionnaires distributed last 
month to about 1,500 Trans World 
Airlines pilots, will determine whether 
Air Line Pilots Assn. headquarters re« 
ommends further 
tions for La Guardia, the nation’s 
busiest airport in 1959. 
returns in the poll indi 
that the very least, pilots are 

n favor of raising La 
cnt minimums (600 ft 


operational — restric 
fifth 


Preliminary 


mi. visibility which 
iches to the air- 
ble runway 


n Boston. TWA's 


considered 


ippre 


week 
Executive Council 
| 
recommendations, 
would slow the 


1 parture s 


e Restricting th 
tion Th ining the peri 


lirport t 


construction 


e Ruling out IFR 


itions until the 


ILS 
runway, 4-22, is reopened in November 
@e Reducing the maximum 

for landing and climinating 
all downwind takeoffs and landings 
e Urging the six scheduled airlines op 
ing into La Guardia to reschedul 
if their flights to nearby Idlewild 
1 Newar} rport 
mplete 
rriers—American, TWA, 
rm, ¢ ipital ind Northeast 
huffled their La Guardia 
rns to minimize traffic snarls 
on the airport's obstructed taxiways and 
ongested p ircas 
In addition, trafic through the ter- 
inal has been cut back to the extent 
$0 plane movements per day. 
In January, 1959, to illustrate, ther 
were 12,457 landings and takeoffs at 
La Guardia. Last January there 
11.525. During June, 1959, the 
corded 16,292 plane movements as 
opposed to 13,89] in June, 1960 
Many airline pilots feel that La 
Guardia’s vast face-lifting project is 
mpromising flying safety at the air- 
port (AW Apr. 18, p. 41) Their com 
laints center on the shortness of Run- 
vay 13-31, which from 


instrument | 


lirport 


ruics ™ 


crosswind 


until the construc- 


rang 
ibout 


were 
urport 


] was reduced 
5.914 ft. to 4.900 ft. shortly after Run 
vav 4-22 was shut down. 
Pilots maintain that Lockheed Super 
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Constellations and Douglas D¢ 
though weight limited to | 
cannot operat ifely from 
unle ill other fact 
weather and airport facilit 
able. At La Guardia such 
the case 
Rather than 
the 15 ft 
the runwa northwe 
burble eff that actuall 
the impact 


runway 


hie Iding R 
mbank ment 


; 


sore pilot 
unlighted 
ground oper 
the old vellow 
mark the 
shap d Talhil 
Most 


urport 


ute ] 


1¢ 


und Rikers Islan 


takes th 
ft. fuel st 
K¢ tach 
| Aviati 
600 ft 


ind itd 


collision with th 
coupled with margit 
circling ipproa ht 
ALPA will first present it 
dations to the FAA, the cat 
Port of New York Authorit 
f, - 


officials ld 


whatever differenc f 
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among the parti 


Guardi 


cone 


Aeroflot Begins Flying 


Second Siberian Route 


Moscow— A‘ 
flights over it 
Siberian route betwee 
Sovict Far East 

lirst transport 


. ' 
1 four-turbe 


roflot has start 


new north 


n Mos« 


to mak 
yprop An-10A. It 
Moscow to Khabarovsk via 
Norilsk and Yakutsk. 
The new represe! 
quently-delaved “double t 
NS-S1DCt 


} 


roure 


the existing tr 





Eastern Orders 720s 


Washington—Eastern Air Lines placed 
a $44 million order for 10 Boeing 720 me- 
dium range turbojet transports last week. 
Delivery is scheduled to be completed 
in 1961, and the carrier said it will have 
nonstop turbojet service on all main 
trunk routes at that time. Eastern plans 
either to buy the 720s, equipped with 
Pratt & Whitney 13,000 Ib. thrust 
J13C-12 engines, directly or lease them 
through a separate corporation formed 





for the purpose. 








Moscow to Khabarovsk and Vladivostok 
via Sverdlovsk, Omsk, Novosibirsk, 
Krasnovarsk and Irkutsk 

With the alternate route available 
planes flying across Siberia on either 
track can shift north or south via inter- 
linking corridors to bypass closed air- 
port 

When in full operation, the northerl 
will extend bevond Yakutsk to 
Magadan. At Magadan some planes will 

mtinue eastward to Petropavlovsk 
Karnchatka, will go south 


rout 


ind others will 
to Khabarovsk. 

Veroflot estimates that the 
route, which gos ibove the Arctic 
Circle at Norilsk, will cut “almost 1,00( 
kilometers” (62 from the present 
3,600-mi. air route between Mo 
ind Yakutsk. Distance 
Moscow ind Petropavlovsk—longest 
USSR air route—will be over 1,000 mi 


TWA Florida Route 
Confirmed by Board 


Washington—Civil Aeronautics Board 
upheld Trans World Airlines’ 
» serve Florida from St. Louis and 
Kansas City last week, but the Board 
idded a restriction against through 

rvice from the West Coast as the re- 
ult of a court decision 

CAB originally granted TWA author- 
through service from the 
to Florida with a stop at 
Kansas City or St. Louis. Complaints 
from Delta Air Lines and Eastern Air 
Lines to the U. S. Court of Appeals led 
to a decision that TWA be required to 
change aircraft at Kansas City, St. Louis 
or Nashville, Tenn. 

Court said the Board might “impose 
such a restriction upon the rout 
iwarded to TWA via St. Louis as to 
ensure that it would not be an effective 
competitor with any single-plane, sing] 
carrier transcontinental route which 
might result from the Southern Trans- 
ontinental Case.” 

CAB Vice Chairman Chan Gurne\ 
dissented from the Board decision to 
uphold ‘TWA’s authority, 


vas “convinced that this route does not 
} nct » * 
! | nonste 


northerl 


cow 


saved between 


iuthorit 


+ 


tv to operate 


W est Cr vast 


saving he 
<oueel 


rant an additiona 
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AMERICAN ANNOUNCES: 


FASTEST JETS 
BETWEEN 

CLEVELAND & 
LOS ANGELES 


FASTEST JETS 
BETWEEN 

ST. LOUIS & 
LOS ANGELES 





Quick as you can say American...you’re __ there. Westbound from St. Louis, you can leave 

aboard the 707 Jet Flagship (Model 720)... at 7:15 p.m. and arrive nonstop in Los Angeles 

American’s newest addition to its jet fleet. at 8:30 p.m. This is 25 minutes faster than any 
You can leave Cleveland at 6:30 p.m., arrive _— other airline. (All times local.) 

in Los Angeles by way of St. Louis at 8:30 p.m. For reservations, call your Travel Agent or 

This American jet service is the fastest way toget American... first choice of experienced travelers. 


CALL AMERICAN AIRLINES >- 


AMERICA’S LEADING AIRLINE 





Seaboard and Western Creditors 
Participate in Refinancing Plan 


New York—Creditors of Seaboard and 
Western Airlines last week agreed to 
inticipate in a rehmancing plan for the 
that includes a voi yw them in 


export 


ildwell-W right 


| nl { t 
@ Issuance of $3.3 million 
; cen Lani 
( | 
, +} 


\ } imricT 
@ Sale of $1,570,000 of ¢ 


® Revers 
1 { 


me 


1-for-3 split 
} . ; 


hare, but 


; ; 


| provide immediate funds to mec 
Scaboard ritical financing demand 
Canadair, Esso and Curtiss-Wnght and 
a small group of private investors have 
million in temporary de 


p! rchased $2 
exchangeable for 


bentures which ar 
Scrics A debentures and warrants 
Series A and B debentures will carr 
voting nights equal to the number of 
shares into which thev are convertible, 
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the credit 
lection of m 
its influence 
nembei 


1] 
mn 


ts (AW Ma 


issured of receiving the full amount as 
t would be where an underwriting syn 
ite brings out an issue on a com 
mission basis 
\uthorized capitalization of the com 
pany would be raised to 4,500,000 
hares to cover possible future deben 
ire conversion and warrant purchas¢ 
Seaboard is party to three aircraft 
1S¢ Five Super Constellations and 
15 spare engines are leased from Au 
orne Carriers, which is not a party to 
the financing proposal as it stands now 
I‘his lease expires next vear. ‘Two Super 
Constellation ire leased from Air 
World Leases, one of the signers, and 
ne Super Constellation and four spare 
ngines are leased from International 
nother signer 
Jackson is not a creditor's representa 
n the Seaboard management 
nagement consultant, he is 
bringing a neutral 


wpoint to the company 


British Shift Jet Noise Emphasis 


Brit 


London—\I 


ny SM TC 
Noise r 
m reducing th 
flux with 
im the no 
the shearing 


yvhine noise, W th 


mntribution o 
round 60,000 cp 
sion msequently eff 
wing the jet speed or accelera 
pod slipstream. <A slow jet 1s 
of the fan engincs ind fast local 
ream velocities is the principal 
sm most suppre ssors on Cx 
traight jet engines 
mbDination of jet suppression 
engine could effect 
reduction of about 
iccording to Estab 


On this basis 


sor-equipped fan engines would 


gations 


nuch quieter than piston engines 


Drag Penalties 
ing to some opera 
ics of Suppressors have 


] raoesct 


ind reports sugges it 
Caravelle direct operating 
ised by as much as 5‘ 
n of suppressors 
mn, Suppressor for fan 
ig ire viewed as unlikely 
lhe Establishment, in an experiment 
th 1,600 persons and using refined 
has confirmed the empirical 


hniques 
thods of assessing perceived noise 
ls established by Bolt, Beranek, and 
Newman in experiments for the Port 
f New York Authoritv. Measurements 
greed within a decibel with those 
ostulated by the methods and officials 
ncede that although the distinction 
between loudness and disturbance is 
hin, it is a valid one. In addition the 
stablishment report notes, the super- 
nposition of discrete frequencies to a 
ndom noise for equal sound pressure 
vel has no effect on apparent loudness 
ut was judged to be 2 db. more dis- 


turbing 





HOW A 

PISTON PIN 

THAT 

LOOKED LIKE THIS 
PROVED 

ENGINES ARE 
SMARTER THAN 





SOME 
PEOPLE 


An overhauled R-985 engine was being shop-tested. During the check-out 
a new piston pin failed. Damage to the power section was extensive .. . 
expensive, too. Rods and pistons were broken. Although the fractured 
pin might have looked like a Pratt & Whitney Aircraft original equip- 
ment part, the engine soon detected its invisible defect. 

The steel in the look-alike pin lacked sufficient hardness. Its specifica- 
tion had long since been discarded by Pratt & Whitney Aircraft engineers. 
Through continuous research, experiment, redesigning and testing, a 
steel better able to cope with extremes in wear and fatigue had been 
specified. 

Such incidents are not uncommon. They only prove that engines are 
smarter than some people. So it makes good sense to depend on Pratt & 
Whitney Aircraft 07 iginal equipme nt parts. They are dependable, com- 
patible and economical — quickly available from the company and its 
authorized distributors in the United States and Canada. 


PRATT & WHITNEY AIRCRAFT 


East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 


Longueuil, P.Q., Canada 





SHORTLINES 


> Acrolineas Argentinas has taken de- 
livery of the sixth and final de Havilland 
Comet 4 turbojet airliner in its order. 
Ihe Comet 4, powered by four Rolls- 
t \von engines, has been in opera- 

on the Argentine state airline since 


} 





59, on European runs and since 
1959, in U.S.-South American 

Ihe carner reports a 90% in- 
in revenues in the first six months 
met 4 operation 


> Fast Coast Flying Service, Inc., a con- 
tra inier and fixed base operator in 
W. Va., has received the 

if three contracts from the Na 

nautics and Space Adminis 

ur service between Langle 

ind Patrick AFB, Fla. E: 

ntr for $218,763.1¢ 

four weekly one-way tnp 

\irwavs received a similar con 
om NASA for $160,913.28 and 


raft Corp. received 


> Iederal Aviation Agency has increased 

the time between overhaul on the Pratt 

Whitney Aircraft R-2S00 piston air 

2,400 hr 2,500 hr 

engin used on Convair 240 

nd 440s, all versions of the Doug- 
nd Martin 404 


tt engine from 


las DX 


© Iberia Air Lines of Spain has reduced 
domestic fares by approximately 15 

J by adjusting the official Inter- 
Air Transport Assn. exchange 

which stands at 60 pesctas to $] 


> KLM Royal Dutch Airlines report 


try 
) ili 


venues for the 12 month 
ending June 30, 1960, of $150.3 
increase 2 over the 
earnings for 
m, compare 


previous vcal 


> Linea International Aerea, S. A., has 
been recommended for a temporagy 
ir carner permit bv a Civil 
Board examiner to operate 
from Guar iquil ind Quito 
Havana, Cuba, and Miami 
p authority at Panama City 
Island, and from Guaya 
to Bogota and Miami 
with flag stop authority at Jamaica. 


> Mohawk Airlines has asked for author 
ity to operate a new nonstop route 
from Elmira, N. Y., to Washington, 
= Ihe route would extend from 
Utica/Rome, N. Y., to W ashington Via 
Ithaca, N. Y., and Elmira, eliminating 
the change of airlines now required for 
igers flying between Washington 
Utica and Ithaca. 
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AIRLINE OBSERVER 


> British government is read letailed design contract with British 

manufacturers for the dev f a supersonic transport plane but will 

k collaboration with fo lies in undertaking the project. Min- 

istry of Aviation will sel the two airframe groups and one of the 

two engine groups to pur k of design detail. At the present time, 

the government is discussin » the four groups financial and other 

under which the | developed. Feasibility studies have 

1 Mach 2 lig! t and a Mach 3 ink teel aircraft 

ire strong tl will be concerned with both types 

ogram reach 1 firm decision can be reached 

> Soviet airline Acroflot says indled 38% more passengers during the 

first half of 1960 than in the same period last year. The carrier says it 

exceeded its passenger traffic goal for the six months by 1%. Gain in 

number of passengers carricd was the largest for any half-vear period in 

Acroflot history, although percentage increases are declining. The 38% 

gain for the first six months of 1960 compares with a 45.8% increase in 

the first quarter of 1960, a 48 gain for the entire vear of 1959, 56% 
in 1958 and 69% in 1957 


n of John B lirector of International Air [rans- 
ring indust ntion because of the implications 

The 1 not voluntan wa requested by 

General Sir W lred, who urged IATA Executive 
» ask for Br ignation. Brancker holds the strong 

yf a wide num fhcials who feel his abilitv has done 
promoting compromises In contro- 


rucd the IATA Traffic Conference in 


maintaining 


ind fare issu 


> No-show problem on overseas flights is growing at New York International 
Airport because of difficulty in making close connections between widely 
scattered terminal buildings at the airport. 


ons between Philippines and Mexico on bilateral 

wreements | ned. Meanwhile, Douglas is pushing 
the Mexicar th chances strong that an order for 
laced short de Mexico. Mexican market now 
yest U.S. for narket, with U.S. tourists spending 

innually in M t inv other country. Travelers from 
vunt for 18 f 1come from foreign visitors, a total 


; 1 eipts fr 


“4 


I 


> Federal Bureau of Investigation has arrested 25 individuals charged with 
false bomb hoaxes since Apr. 1. Approximately 1,000 bomb hoax threats 
have been investigated by the FBI since July, 1956, when the Destruction 
of Aircraft or Motor Vehicles Statute was approved. 


irrived in Washington 
nd airport facilities in Washington, 
under the direction of the Federal 
ition, headed by FAA Administrator 


+ 


| 
n for a reciprocal three-week tout 


> Japan Air Lines will cut passenger rates on domestic routes 10°% by early 
fall. Carrier will begin Douglas DC-8 turbojet service between Tokyo and 
San Francisco Aug. 12 and will gradually move Douglas DC-7s and DC-6Bs 
from international routes to domestic operations. 
> North rling Douglas DC-7s it traded to 
Douglas Aircraft Co DC-8s. The leaseback contract 
is effect through March. | t of nine Northwest Lockheed Elec 
trofit (AW Aug | increased trafhe projections made 


necessa;©ry 














PROBLEMS 9 
OR PROFITS: 


Route pattern complexities of typical airlines de- 
mand a cargo aircraft with the capability of oper- 
ating over both short and long route segments 
with excellent economy and earning ability. The 
Canadair Forty Four will do this for you! It com- 
bines the air cargo feeder liner with the long range 
aircraft to provide a standardized economic fleet 
unit The Forty Four will give you profit-making 
operations, at current rates, over route segments 
as short as 200 miles and as long as 4,000 miles. 


This is the type of flexibility that will answer the many 
and varied problems confronting airline operators who, 
because of the growing demands of shippers, are being 
forced to provide a combination of short, medium and 
long range air cargo services for the carriage of freight at 
attractive and competitive tariffs. In this situation, the 
Canadair Forty Four offers excellent economy and earn- 
ing ability over the complete range of route structures 
that must be provided in the collection and distribution 
of air cargo. 

Practical applications of this are found in the short route 
cargo services that are necessary in the supply and dis- 
tribution of goods to or from the terminal points of trans- 
continental and trans-Atlantic services. This is evident 
between the major cities of the Eastern United States and 
between the principal points of Europe. These inter-city 
runs are essential extensions to the long haul trunk service, 
and with the Forty Four can be handled without a 
change of aircraft. 


CANADAIR umitco, monTReAat, CANADIAN SUBSIDIARY OF © 
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HATS IN 


YOUR 
IR CARG 
FUTURE... _ 


The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among businessestablishmentsthatthecarriageofarticles 
by air is becoming an essential element in the overall 
marketing function. This will open up new markets, new 
transportation requirements, new inter-city services. The 
Forty Four, with its flexibility of performance, can carry 
cargo ata profit over the whole distance spectrum —short, 
medium and long range, and has the airfield performance 
characteristics to get in and out of 85°; of the world’s 
major airports” THESE ARE DECISIVE ADVANTAGES IN 
FAVOR OF THE FORTY FOUR. 


SOME RUNWAY AND PAYLOAD SPECIFICS ON THE 
FORTY FOUR-D4 
From runways as short as 6,000 feet, can operate with 
70° payload up to stage distances of 3,000 miles 


Can operate from 85°; of the world’s major airports, 
with due consideration to both runway length and 
allowable wheel loading. 


Will earn an operating profit with load factors as low 
as 30%. 


Breakeven load factors in the Forty Four represent 
loss loads on larger proposed equipment. 


Breakeven load factors on larger proposed equipment 
represent major profit payloads on the Forty Four. 


Can operate non-stop on the London-New York route 
with an average annual payload of over 55,000 Ibs. 


i 
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BELGIAN Red Cross workers, Boy Scouts and police gather in rain to aid refugees in debarking from Sabena DC-6. 


Sabena Faces Route Crisis After Airlift 


By Cecil Brownlow that cither of these aspiration Within the Congo, the carrier also 
uned. If all else fails, § turned its fleet of four DC-4s, four Con 
Brussels—Sabena Belgian World Air 4 rm its efforts t t uir 440 Metropolitans and 13 DC-3s 
lines may face a severe crisis for the no he South America t ind C-47s to the task of shunting refu- 
future above and bevond the substan lready has a history replet t gees from the interior to such major 
venue | temming from its rs and severe competit evacuation points as Leopoldville, Elisa 
ongo refugee airlift that = can probably will vethville and the Belgian militarv base 
raft from its most trengthen its hand in the Fa f Kamina in the central Congo 
market and within Europe Prior to the airlift, Sabena on thi 
pts to find a solution Sabena also knows that, s| North Atlantic alone had been schedul- 
to its problem also may mean increased f from the Congo, ther n 


1 


a total of 13 round trips per week 
ompetition for other carriers over lacl villing heir with its 707s between Brussels and New 
yates that already are highly competi ( include Wester if York, with two of the flights stopping 

it Montreal 
cadership wii i ne rk as \ 5 politi Combined east and westbound pas- 
ermination to crase all ivated Trot rtain airlines, part enger load factor for these flights—each 
rule. both econom: rechoslova irlines, 1 vith 18 first-class and 126 economy 
il link in Sabena ly i irching for rong its—had been averaging 65 during 
red, one that over i e ar the summer tourist season now in full 


og 

ns 
+ 
t 


nt Congo 


iccounted for approxi wing 


innual Intensive Effort Considering only the 11 direct round 


Intensi irli effort | trip flights between Brussels and New 


uprising, the Bel spanned 20 day u York and applving the basic $290 

1 total of 43 citi July 28 when the relatiy economy fare to all 93 seats occupied 
37 of them in Congo and the halt in flo luring an average one-way flight, the 

rate, with a network tT reint I iirline lost over $500,000 per week in 


51,200 mi. Other mitted t! mer to put al t potential gross passenger revenue fares 


Sabena rout linking Brussels and uircraft back into « rcial m this route between July 9 and July 


Africa amounted to another 136,000 mi Becau he ni 22 
retrievable loss of these whi i he ng Over-all, Sabena’s five 707s had been 
represent about one third om day to ind the I following a schedule of 24 round trips 
total route structure, is a cte information on fligh t per week—eight to Leopoldville, with 
meer to top Sabena interior of th ngo, 1 two via Elisabethville and two via 
it the same time, must ive estima et availabl Johannesburg, South Africa; three to 
to-da problem of ial refug riift Moscow, and the 13 North Atlantic 
to the Congo and — will, entail for Sabena and tl flights. | 
blance of commercial rovernment as a whol Ihe DC-7Cs, DC-6s and 6Bs used 
| ibt that n the airlift were pulled back from 
hope that somehow taggering. Betw cheduled service within Europe and 
wav, the Lumumba government when Sabena began shifting s to Moscow, Leopoldville and the Near 
replaced by a pro-Western uirlift plan back int East, including Cairo, Ankara, Athens 
more importantly, pro-Belgian—regim¢ service, th rline had tt nd Teheran 
Barring this, they hope that the prov full fleet of five Boeing 707-320 t In addition to the loss of its own 
ince of Katanga with its mining inter transports ind eight Dougla revenues and the burden of the airlift 
ests and modern jet airport at Elisabeth- — plus 12 DC-6 and -6Bs and tself, Sabena has been forced to supple- 
ville, can remain friendly and open into the emergency operation (A' nent its efforts by chartering aircraft 


- 


They are under no illusion, however, 25, p. 38). from other airlines to aid in the evacua- 


totaling appr amatel 


CT 
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WORLDS LARGEST JET FLEET 


Of Boeing 707 Intercontinental Jets and Caravelle Jets! 


WORLDS LARGEST AIRLINE 


Connecting 216 Cities, 76 Countries and 5 Continents 


17 BOEING INTERCONTINENTALS...24 CARAVELLES. Air France has been flying jets since 1953. That ineans 
World's largest fleet of these two superb jets. They're seven long years of priceless experience for pilots... 
the fastes ige and fastest medium-range jets in ground crews technicians. In fact, every Air France 
the skies today. And all 41 will be in service cy the end pilot that flies the Atlantic has more than 10,000 hours 


of 1960 of experience. And even these veterans. under Air France's 


not just ordinar ets. Air France Intercon- precise standards, take refresher courses every 3 months; 
and Caravelles are the most thoroughly tested must pass stiff flight exams every 6 months. Important 
jetliners ever used in commercial aviation. They're the facts to remember when you fly the world's largest air- 


kind of jets you'd expect to find on Air France. line on your next trip abroad. 


AIR:-FRANCE JET 


WORLD’S LARGEST AIRLINE/WORLD’'S MOST PERSONAL SERVICE 
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Aeroflot Begins Helicopter Service at Moscow 


Acroflot has inaugurated scheduled passenger helicopter serv- 
ice linking Sheremetyevo International Airport with Moscow. 
Later service will also be available to and from Vaukovo Air 
port, which now handles domestic flights exclusively. Accord 
ing to the announced schedule, Mi-4 helicopters carrying up 
to 11 passengers make 10-12 round trips daily between France 
Central Airport in the outskirts of Moscow and Sheremetyevo. 
At present, travel time by taxi or bus takes at least an hour 


and sometimes more from Sheremetyevo to the center of 


in major gaps within it 
structure, which it has 
th muighout the Congo by USAF flving 


lines participating 


P | 
m the ¢ ongo ha 


rance; Alitalia; Central the airlift Sab 
ot Rhode Sla; | thopian ] tal 2 wie 


KLM Roval Dutch Airhin 
German Augrl 


* 
lied 
1 il 
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int portion 


Moscow. Helicopters make the hop to Central Airport in 
approximately 12 min., according to officials. Then, passengers 
can take taxi or a subway the remaining 64 mi. into the 
center of Moscow. Flight is made at 800 ft. altitude. Central 
Airport t in Moscow area, features concrete landing apron, 
restaurant, ticket office, waiting room and information center. 
Acroflot officials plan commuter type service to nearby commu- 
nitic Fryazino, Konakovo and Ruza. Aeroflot bus 
bring engers to central airport (below). 


of th 1 total of 6,217 airlift flight hours. 


vacuation program has be 


All Sabena aircraft in the airlift have 


1 ¢ been converted to all-economy con- 
Doug] } iguration, with ISS seats fitted six- 
but t breast into the 707. Since passengers 


wit ire only permitted to carry a minimum 
baggage aboard and, for a_ period, 


curity of the Congo airports was 


in unknown factor, the 707s 
took off with more than 250 per- 
iboard, children sitting two and 
ibreast in the aisles and in closet 
paces, infants swinging from bassinets 


that had been hung from the 
Highest figure to date for a sing 





has been 303—293 passengers and 10 
crew members. 

On a typical day, five Sabena 707 
flights would leave the Congo along 
with seven DC-7C and eight DC-6 
flights carrying a total of approximately 
2,500 passengers. 

In general, both aircraft and crews 
were expected to be rugged. A 707 
iveraged one round-trip flight per day 
between Brussels and the Congo, flying 
a total distance of 7,738 stat. mi 
in a flying time that ranged between 
14.5 and 16 hr. depending upon 
weather and winds 

Progressive block maintenance checks 
were maintained throughout, but they 
were broken into smaller increments 
A 707 due for a check requiring three 
hours, for example, would be hustled 
to the hangar after a Congo flight, 
given the first third of the check, but- 
toned up and pulled out to prepare for 
another flight to the Congo. On its 
return, it would be rolled back again 
for the second hour of its check, finall\ 
finishing it after its third flight from 
the Congo. 

Flight crews followed the same pat- 
tern. Of Sabena’s 280 fixed-wing cap 
tains and first officers, 166 were assigned 
to the airlift, and each crew its 
plane from Brussels to the Co 
returned with it 


707 Routing 
A 707 crew 
hour flight to 
there for about 
aircraft was refueled and 
then climbed back into the cockpit for 
the return nonstop flight to Belgium 
For crews of the piston-engine air- 
craft, the ordeal was greater. The DC- 
7C, with intermediate stops for re- 
fueling, made | 


took 


flew the seven-eight 
Leopoldville, remained 
two while the 


loaded, ind 


hours 


it to Leopoldville in 
about 14 hr., the DC-6 in approximately 
17 hr. After a grueling flight over the 
hump of Africa, the crew then was 
directed to take off again, picking up 
evacuees at points within the interior 
ind ferrying them back again to Leo- 
poldville, Elisabethville, Kamina or 
other collection points. Then, when its 
1ircraft was loaded, the crew began the 
grind back to Brussels. 

Most crews, once back in Belgium, 
had at least a two-day layover before 
being called upon again to begin the 
long haul back to the Congo. And, 
according to Sabena officials, there was 
little or no with the 
ult crews recognizing the 
pects of their 
them head-on. 

Schedules for both the airlift 
commercial service were worked out on 


complaining, 
humane as- 
+ 


missions and tackling 


and 


the heaviest bookings and, therefore, 
priority, and the number of other air- 
lines that could lend support by taking 
over specific flights. The schedules often 
are drafted no more than 12 hr. before 
the first flights were to begin on the 
following day. 


European Service 


Mainstay of its European service dur- 
ing this period were the five Con- 
vair 440s oe has on the continent 
plus one DC-4 from its Congo fleet that 
happened to be in Brussels for a major 
overhaul at the time the crisis began 
Spending the least possible time on the 
ground—passengers were sometimes 
called for one flight as their 440 taxied 
to the ramp to unload another—the air- 
craft flew daily to London, Paris, Am- 
sterdam, Glasgow, Manchester, Nice 
and other points 

If these aircraft were not available for 
a scheduled flight, Sabena looked for an 
other carrier that had either a parallel 
flight or an aircraft available in Brussels 
long enough for a flight to be maneu- 
vered in during the interim. 

Almost all European airlines that 
touch Brussels, including Aeroflot which 
took over one Brussels-Moscow flight, 
came to Sabena’s aid at one time or an 
ther 

On any particular day, as many as 
11 of 30 planned flights may have te 


be canceled, with other carriers taking 


over many that remain. On a recent 


day these airlines helped fill the gap: 


¢ Olympic Airways took over a flight to 

Athens. 

@KLM assumed responsibility for a 

Barcelona flight. 

¢ British European Airways flew the 

three Sabena schedules to London 

¢ Scandinavian Airlines System took 

over on the Amsterdam-Copenhagen 

run. 

e Alitalia flew to Rome for Sabena 

@ Iberia Air Lines of Spain made a flight 

to Barcelona and Palma. 

© Swissair picked up a Zurich flight. 
In all such flights, Sabena had at- 

terapted to put one of its own steward- 

esses aboard to complement the regular 

crew in an effort to retain at least a 

portion of its passenger identity. 


Return to Service 


With demands for an all-out airlift 
it any cost apparently on the decline as 
the situation quieted in Congo, Sa- 
bena officials were hopefully re-intro- 
ducing their evacuation aircraft to 
scheduled service 

One 707 was pushed back onto the 
Brussels-New York route with a sched 
ule of one round trip per day; a second 
was to begin ferrying paying passengers 
to Leopoldville, carrying out refugees 
return. DC-7Cs were to begin 
revenue flights to Elisabethville via Ath- 

Rome, Cairo Usumbura, 
returning from the Congo with 
refugees. The larger problem, however, 
the question of Sabena’s future in 
Africa, still remains. 


ym its 


and 


ns nT 


ait 
gall 


CL-44 Fuselage Section Mounted in Water Tank 


Canadair CL-44 forward fuselage section is mounted in water tank at Montreal, Canada, 
for static and fatigue testing. External loads are hydraulically applied to the airframe sec- 
tion which is fully instrumented to measure stress levels, loads and deflections. The fuselage 
section is cantilevered from central bulkheads to simulate the effect of a wing in flight. 
Rear section of 141-ft. tank has a lateral extension to permit motion of CL-44’s swing tail. 


a day-to-day basis, depending in the 
first instance upon the number of refu- 
gees to be evacuated and their location; 
in the second on the number of Sabena 
aircraft to be available, the flights with 
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Douglas Offers New Caravelle Version 


New York—Douglas Aircraft Co., 
which began a U.S. sales demonstration 
tour for the Sud Caravelle jet transport 
last week, will offer three versions of the 
ircraft including a new Caravelle VIII 
Besides the Caravelle VI-R, powered by 
the Rolls-Rovee Avon 533R_ turbojet 
with reverser which United Air Lines 
has ordered, and the Caravelle VII to 
be powered by the General Electric C] 
$05-23D aft-fan engine, Douglas will 
ilso offer the airplane powered by the 
Rolls-Royce RB141-11-A bypass engine 

Latest specifications, issued by Doug 
last Aircraft, show virtually identical 
performance for the Caravelle VII and 
Vill Thes ersions will be 3 ft. 4 
in. longer than the 105 ft. long Cara 

VI and will carry 75 passengers 
(mixed cla compared with the 72 im 
the Caravelle VI. In all-first-class con- 


figuration the nger airplane wall carry 
5 passengers as against 64 in the Cara 
ie Vi md 90 


mnpared with $0 in the shorter au 
ratt 


ill-tourist passengers 


Caravelle Speeds, Range 
\laximum specd f the Caravelle 
Vil and VIII of 5 mph 


faster than the ther version. Range 
j 


mph 1S 


with full passenger load increases fron 


1.930 mi. in the Caravelle VI to 2,35 
lakeoff distance ca level standard 
| is 6.650 ft. for the Caravelle VI 
$00 for the Caravelle VII and 6,450 
the Caravelle VIII; landing dis 
ire 4,800 ft. for the VI and 

$50 ft. for the ther two 

Maximum gross weight of the Gen 
cral_ Electric-powered Caravelle VII 
is mcreased in the latest specifcations 
to 114,640 Ib. from 110,230 Tb. quoted 
cather (AW May 2, p. 119), 
mum landing weight rises from 104,720 
Ib. to 109,172 Ib. The same weights 
i pecified for the Caravelle VIII 

Pavload of the VII and VIII is the 
same—18,220 Ib.—compared with 16,- 
860 Ib. for the Caravelle VI 

Douglas is leasing an airplane bought 
by General Electric and delivered to 
GE. here last week. This airplane is a 
Caravelle II] which will be taken to 
kdwards AFB, Calif., at the end of 
the Douglas sales tour Aug. 26, wher 
its present Rolls Avon 527 engines will 
be replaced at GE’s flight test center 
with the company’s fan engines. Doug- 
las has a $2.1 million contract to deliver 
five pods, stubs and related equipment 
for the engine retrofit. 

GE will use the airplane as a demon 
‘trator for its engines, as an additional 
flight testbed for the engines, and 
perhaps eventually for a corporate trans- 
port. Three of the five pods will go 
to Sud, two for installation on the 


ind mani 
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REDESIGNED COCKPIT to go on tl 


Mockup of the new nose (above 


| 


front windshield panels will be len 


in shape Seats are moved torward 


lavout is reshuffled and communi 


down from the overhead and mou 


ravelle VLR and later series will increase visibility. 
red with the present cockpit (below) indicates how 
ed and side panels increased in size and modified 


visibility aid. Instrument panel and overhead 
md navigation control boxes will be brought 


n the pedestal. 








The West's largest aviation supply and 

- maintenar*e organization, Pacific Air- 

motive Corporation is the authorized 

distributor for leading aircraft parts 
accessories : 


AC Products 


B.EGoodrich 


PAC stocks B. F. Goodrich aviation 
products: Tires, wheels, brakes, fuel 
and oil hose, tubing, strip seal, de 
icers, rivnuts, and others 


Insist on B. F. Goodrich products. 


These and many other outstanding 
companies, throug’ 
units, with their replacement parts. 
Full stocks always available at PAC, its 
branches and associate distributors. 


sea he sale, overhaul and complete serv- 
ice for aircraft. engines, accessories. 


Contact your néatest PAC branch. 


PACIFIC. AIRMOTIVE 
“CORPORATION 


2940 North Hollywood W. 
Burbank, California 


BURBANK 3411 Tulare Ave. 
Int'l 
a, = 
PAC. MEANS QUALITY IN AVIATION 
PRODUCTS— SERVICES—FACILITIES 


h PAC, offer complete — 





Please see B. F. Goodrich Adv. on page 22 


GENERAL ELECTRIC will fit its Caravelle III with CJ805-23 aft-fan engines later this year, 


using the airplane as a demonstrator and for engine testing. 


first Caravelle VII and one for stati 


test. 
The GE Caravelle, with the C]J805 
engines, will not become a Caravell 
Vil, for besides retaining the shorter 
fuselage it will not have the redesigned 
ockpit that will be incorporated begin 
ning with the VI-R version 
Earlier models still use what 
sentially a Comet nose, but the 
cockpit, while retaining the acrod) 
namic shape of the airplane now, 
have considerably greater visibilits 
front windshield panels will be 
creased in height and the 
will larger, of different shap 
repositioned. Pilots’ seats will | 
isibilitv aid 
trument panel will 
lower to permit 
seats, and the instrument 
changed. ( 
a I] be brought down to the 
from the ov ethead, which itself will 
extensively modified for other equip 
ment, including two rows of warning 
ghts just above the front wind 
Douglas pilots were scheduled 
demonstrate the leased airplane to 
ind local service airlines at New 
Boston, Montreal, Washington, Mian 
Dallas, Kansas City, St. Louis, Chica 
lulsa, Minneapolis, Denver, Vancouver 
Seattle, San Francisco and Los Angel 
United Air Lines maintenance person 
nel will also be introduced to the ai 
plane 
Douglas is promising delivery of 


rr positioning 


uit 


mmunications quiy 


th 


VI-R version in the fall of 1961 if 


cnough orders are received, and the GI 
powered version early the 
year—or possibly even in late 196] 
Federal Aviation Agency has accepted 
French certification of the Caravelk 
after three changes were made 
© Passenger emergency oxygen 
with automatic pop out feature in cas 
of cabin depressurization at altitude wa 


tem 


installed. 

© Cockpit controls for landing gear and 
flaps were repositioned, separating them 
entirely from the pedestal 

@ Flap guide rails and control surfac 
servos were modified to U. S. standards 


follow ing 





Caravelle Pilot Checks 
Federal Aviation Agency is requiring 
that test pilots demonstrating General 
Electric's new Sud Aviation Caravelle 
twin turbojet transport obtain U.S. type 
ratings in the aircraft 

When General Electric, in conjunc 
tion with Douglas Aircraft Co., gave 
groups of industry spokesmen familiari 
zation flights in the Caravelle in New 
York at the beginning of a U.S. sales 
tour, FAA inspector-pilots rode along 
After orienting themselves in the air 
craft, the FAA inspectors then sand 
wiched in check rides to give type ratings 
to the Douglas pilots who earlier had 
qualified on the Caravelle in France 

lo comply with FAA's three-man 
minimum crew requirement for the Cara 
velle, Douglas also had to fly in a com 
pany-trained flight engineer from Cali 
fornia before staging the demonstration 
flights 








CAB Blames Explosion 


For National Accident 
Washington—Civil Acronautics Board 

that detonation of dynamite 

cabin wa the prol 

f a National Airlines LX 
6 near Bolivia, } 


engers and a cr 


has found 
the Da nger 


cident report, the Board said 
vnamite charge was exploded 
plane was in normal flight 
ing the Carolina Beach “H” 
facility south of Wilmington, N. ¢ 
The charge was detonated by means 
of a drv cell batterv within close prox 
imity of a seat occupied by Mr. Juihan 
A. Frank, the report said 
lhe Board emphasized, however, that 
reference is made “in the report 
oncerning the placing of the dynamite 
iboard the aircraft or of the person 
persons responsible for its detona- 
tion It said the criminal aspects of 
the accident were referred to the 
FBI for handling. 
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SONIC VIBRATION 


PROBLEMS ON 


DC-8 SOLVED BY BLIND BOLTS 


Above photo shows portable electric-hydraulic Power Unit 
(3000 psi mox 110 v. source) actuating hand held Gun 
to drive 1200 Blind Bolts in each Ejector and Thrust Broke 
Air-Hydraulic Power Units are safely used in flight ramp 
oreas for repairs on fueled aircraft. Hand installation 


ore also cvailable 





High strength Blind Bolt sizes include 
5/32 thru 1/2 diometers. Blind Nut 
(Sleeve ond Expander only) config 
vrations range from 4-40 thru 3/8-24 
thread sizes. 








Blind Bolts were finally selected by Douglas DC-8 engineers for 
use in the Sound Suppressors. Exhaustive tests of various blind 
fasteners determined t Blind Bolts in temperature areas could 
best resist overall sound pressure levels reaching 150 decibels! 
In this unusual applic the remarkable ability to the Blind 
Bolt to resist sonic vibrations stems from several of its inherent 
locking technique, combining the oval 
rip the thread of the Core Bolt and the 
Expander and Sleeve end...the hole fill- 
he expansion of the Sleeve shank during 
the installation pull-uy the Expander into the Sleeve end...and 
lastly, the excellent fatigue resistance, gained from the high tensile 
re Bolt and from the cushioning effect 


design features...the 

lock of the Expander t 
wedge lock between t! 
ing ability, resulting fr 


preload imposed by the ¢ 


of composite fastener materials. 


f expansion must remain the same to pre- 
id, the compatability of structural ma- 
is essential. Inside the stainless steel 
reach 900°F., A-286 stainless steel 
e outside where structural temperatures 
tainless steel Blind Bolts are used. 


Because the coefficient 
vent loss of fastener pr 
terials at high temperatur 
Ejector where exhaust 
Blind Bolts are used. Or 
reach 300°F., Type 43 
Blind Bolts are installed rapidly and 
simple, no reaming is required. Only 
f gun driving tools designed for repairs 
or tightly congested structural areas. 


From the shop viewp 
quietly. Hole preparat 
Blind Bolts offer a choi 
or modifications in dif 
...consider Blind Bolts. 
Write for brochure 
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Pilatre de Ri und Marquis d’Arlandes (November 21, 1783), 
using a Montgolfier balloon, were the first to leave the earth 
to test man’s p logic reactions. This experiment was the 
forerunner of ve Space Medicine studies of today. 


VE 
a 


There is a relatively w zone above the surface of the earth 
in which man’s phys gic mechanism can function. Hence the 
unrelenting search by ckheed scientists into many aspects of 

Space Medicine. 


Engineers already have equipped man with the vehicle for 
space travel. Medical researchers now are investigating many factors 
incident to the maintenar f space life—to make possible man’s flight 
into the depths of space. Placing man in a wholly new environment 
requires knowledge far beyond our current grasp of human biology. 
Here are some of the probk inder investigation : The determination of 
man’s reactions; the necessity of operating in a completely closed 
system compatible with man’s physiological requirements (oxygen and 
carbon dioxide content, food netric pressure, humidity and 
temperature control); explosive decompression; psycho-physiological 
difficulties of spatial disorientat 1s a result of weightlessness ; toxicology of 
metabolites and propellants; effects of cosmic, solar and nuclear ionizing 
radiation and protective shielding i treatment; effects on man’s circulatory 
system from accelerative and decelerative G forces; the establishment of a 
thermoneutral range for man to e» ough preflight, flight and reentry ; 
regeneration of water and food 


Exploration into unknown areas suc Space Medicine, provides endless 
stimulation to imaginative scientists and creative engineers. Research at Lockheed’s 
Missiles and Space Division covers the entire spectrum—from pure basic research 
to development work, in support of current projects. Space Medicine is but one 
phase of Lockheed’s complete systems capability in missiles and satellites. To maintain 
this position of leadership calls for an extensive research and development program— 
ranging from electrical propulsion research to advanced computer research, design 
and development. Typical current projects Man in space; oceanography ; fuel cells; 
space station; space navigation; solid state electronics. 


Engineers and Scientists: If you are experienced in work related to any of the above 

areas, you are invited to write: Research and Development Staff, Dept. H-17A, 962 W. El 
Camino Real, Sunnyvale, California. U.S. cit hip or existing Department of Defense 
industrial security clearance required. 


Lockheed | wssucs AND SPACE DIVISION 


Systems Manager for the Navy POLARIS FBM; the Air Force AGENA Satellite in the 
DISCOVERER, MIDAS and SAMOS Programs; Air Force X-7; and Army KINGFISHER 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRUZ ANTA MARIA. CALIFORNIA 


CAPE CANAVERAL. FLORIDA*+ ALAMOGORDO, NEW MEXICO*+HAWAII 
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Industry Probes Nuclear Pulse Radiation 


By Barry Miller 


New York—Pulse nuclear radiation 
which could temporarily disable avion- 
ics controls in a weapon system and 
thus jeopardize the success of the 
weapon’s mission is becoming the sub- 
ject of serious military and industry con- 
cem. 

The extremely brief, but very high in- 
tensity pulses of radiation that occur 
immediately following a nuclear explo- 
sion can produce disrupting transients 
or erratic operation of avioni 
ment at distances from the detonation 
point that were once considered to be 
safe for equipment. 


equip- 


Dosage Negligible 

Although the total radiation dos 
of high intensitv pulses is negligi 
and is of magnitude less than that which 
would permanently destroy ment, 
it can produce malfunctions in 


circurts. he 


equiy 
nany 


equipm nt 


quently recover from the temporary dis- 
turbances, but in certain types of cir- 
cuits and equipments the transients can 
be harmful, For example, a pulse of 
radiation might scramble the memory of 
a computer in a missile guidance sys- 
tem or may prematurely trigger a deci- 
sion circuit which would throw the 
guidance system off. Or the malfunc- 
tions might temporarily block radio 
transmissions from a satellite or a space 
vehicle. Excessive transients produced 
by radiation pulses conceivably could 
permanently destroy some circuits 
Previously, heat and blast were re- 
garded as the nuclear explosion’s chief 
threats to avionic equipment. For the 
equipment to be permanently disabled 
or destroved by cumulative radiation 
dosages, it would have to be located 
within the destructive radius of blast 
and heat effects. More recently there 
has been growing awareness that tran 
sient radiation eftects can effectively ex 
tend the of the x 


destructive range 
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INTEGRATED THERMAL FLUX= 100 colories/cm* 
PEAK DOSE-RATE =10’roentgens/sec 
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ALTITUDE dependence of susceptibility of avionic components to nuclear radiation is 
Distances from nuclear explosions at which equipment may be 
Pulse radiation 


shown in this graph. 


harmed by heat or peak gamma radiation dose rate increase in space. 


appears as the principal cause of damage in space; the principal cause of damage in air 


for low-yield explosions only. 


Reason for increase in hazardous range of dose rates in 


space is the absence of air which absorbs gamma rays. Chart was prepared at GE. 
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plosion for microseconds in time 
through paralytic effects on key equip- 
ments. 

In space the problem becomes par- 
ticularly acute in the absence of air 
which might otherwise absorb a goodly 
amount of radiation. Hence, an avionic 
equipment situated about 100 mi. from 
a one megaton explosion in space—well 
beyond the reach of thermal damage 
would be subject to gamma radiation 
rates up to 10° roentgens/sec., sufficient 
to produce severe transients in avionic 
components and circuits, according to 
a recent report by W. R. Langdon of 
General Electric Co.’s General Engi- 
neering Laboratory in Schenectady. For 
an identical detonation in air, the equip 
ment would have to be within two miles 
of the explosion to experience the same 
critical radiation rate. 


Equipment Failures 


Specific examples where radiation rate 
induced transient cffects might cause 
quipment failures at lengthy distances 
from an explosion are cited by Lang 
don and John R. Crittenden of 
GE’s Tube Department, Owensboro, 
Kv. These include: 

e Salvo firing of air defense missiles 
vith nuclear warheads. If the first mis- 
ile warhead detonates well out in space, 
radiation pulses could disable controls 
on other missiles, thereby causing suc- 
ceeding missiles to malfunction. Tran 
icnt effects could then prevent missiles 
from being fired in close salvos 
e Nuclear explosions near aircraft. A 
high-speed aircraft flving outside the 
destructive range of a nuclear explosion 
might experience a loss of control from 
which recovery could be difficult. Or 
the control servos of an aircraft which 
fires short range missiles with nuclear 
warheads might malfunction because of 
1 pulse induced transient 

Temporary malfunctions produced by 
nuclear pulses extend the kill probability 
of a nuclear weapon fired by an enemy 
in space. Nuclear pulse effects also 
might be a critical factor in Project 
Orion type nuclear rocket propulsion 
schemes 

Two accompanying charts, prepared 
by Crittenden on the basis of the 
Langdon report, illustrate how pulse 
radiation effects, or peak dose rates, ef. 
fectively increase the destructive range 
of a one megaton nuclear explosion im 
space. Crittenden chose the upper 
or conservative estimate of the thresh- 
olds of susceptibility for various com- 
ponents to nuclear explosion effects 
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Major weapon system suppliers—such 
as Boeing Airplane Co., a prime con- 
tractor on the Minuteman ICBM and 
the Bomarc air defense missile—are 
studying these pulse nuclear radiation 
effects on avionic components and sys- 
tems. The radiation work of Boeing’s 
Aero-Space Division dates back to 1956, 
according to Dr. Glenn L. Keister. Dur 
ing its first three years, the Boeing 
group's primary concern was with per- 
manent damage to components like 
transistors, but last year the main em- 
phasis shifted to transient radiation ef 
fects. Motivation for the company’s 
interest, Dr. Keister indicates, is to be 
able to design equipment which will 
function in a nuclear weapon environ 
ment 

Bocing’s work is funded by compan. 
research, Air Force weapon 
contract work and Air Force re 
Among the govern 
ment known to be supporting 
studies of transient, as well as perma 
nent, radiation effects are the Wright 
Air Development Division, Air Force 
Special Weapons Center, Army Ord 
nance Corps, Army Signal Corps, Dia- 
mond Ordnance Fuze Laboratory, Navs 
Bureau of Weapons and the Atomic 
Energy Commission. Companies con 
ducting experimental work and/or 
studying pulse radiation effects besides 
Boeing and General Electric include 
Hughes Aircraft. Convair and General 
Atomic divisions of General Dynamics 
Corp., Lockheed Aircraft, International 
Business Machines, Edgerton, Germes 
hausen & Grier, Inc., Sandria Corp., 


sponsored 
svstem 
scarch contracts 


igencK 





Radiation Hazards 


Estimated thresholds of susceptibility 
of avionic devices to energy released in 
a nuclear explosion, according to W. R. 
Langdon, General Electric Co., are as 
follows: 
® Peak Dose Rate—10° to 10° roentgens/ 
sec. Severe transients may be produced 
in avionic components and circuits at 
these dose rates; consequently, circuits 
should be designed allowing sufficient 
tolerances for transient radiation effects. 
@ Integrated Dosage—10° to 10° roent- 
gens. Some material can withstand 
greater total dosages, but others—like 
teflon, cellulose and some eclastomers— 
may experience property changes in the 
indicated range. 

@ Integrated Thermal Flux—100 cal 
ories/em.’ This value will ignite most 
combustible materials, damage dark or 
rough stone and tile, but might not 
damage brightly polished metals or other 
non-combustible materials. 

@ Peak Overpressure in Air—3 to 5 psi. 
These pressures would destroy parked 
aircraft, wreck wooden frame buildings, 
only moderately damage medium steel 
industrial buildings. 
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100 1000 
DISTANCE (IN MILES) 
QUALITATIVE measure of damage to avionic equipment from energies released by a 
one megaton nuclear explosion in space is shown versus distance from the detonation. 
Dotted horizontal line is conservative estimate of the thresholds at which avionic com- 
ponents may malfunction. From the intersection of this threshold line with slanted energy 
bars, peak gamma radiation dose rate (for a 0.1 microsec. pulse) can be seen to be 
sufficient to produce transients in avionic components at distances beyond 100 mi. from 
the explosion. Equipment must be within 4 mi. to suffer permanent damage from 
integrated gamma radiation, within 18 mi. for total neutron dosages to harm transistors. 
Integrated gamma radiation damage can be seen to be academic as heat would destroy 
the equipment within 17 mi. Chart was prepared at General Electric Co. 


depends on the total, or integrated, 
radiation dose received and is commonly 


and the Radio Corporation of Amer 

Estimates for total funding of t! 
programs for Fiscal 1961 range upw 
trom $2 million. Many of the progr 
are understood to be one and two 1 
efforts, although several are conside: 
larger. Boeing's, for instance, present 
involves 27 people 


illed the dose effect. Transient effects 
m the other hand may depend on the 
dose per pulse, Maxey says, or on radia- 
tion dose rate, and are frequencly re- 
ferred to as rate effects. Permanent ef- 
fects have been far more extensively 
studied than transient effects. 

It is difficult té find consensus among 
people working in this field as to the 
into two categories. These are per severity of rate effects, the precise levels 
nent damage, which persists und it which components, materials and 
ished for long periods after radiation circuits are susceptible to transient mal- 
ceases, and transient effects, which functions, or even in some cases whether 
appear quickly after initial exposur specific components experience tempo- 
radiation, according to J. D. Max rary blackout or perturbations in be- 
Space Technology Laboratories havior, the precise nature of these per- 
merly with the Radiation Res« turbations, how long they last, etc. 
Group of IBM's Military Product One of the factors which makes it 
vision). dificult for those working in this field 

Permanent damage is caused by to come to grips with the problem and 
placement and/or rearrangement to work out solutions is the relative lack 
atoms or groups of atoms in a mat of good statistical data on the behavior 
while transient effects if components subjected to pulse radia- 
electronic excitation without atomi tion. This results from the difficulty of 
placement. Usually, permanent da making accurate measurements of so in- 


Radiation Categories 


Radiation effects are generally div 


occur d 
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Voiscan juggles 24 aircraft with AMP Programming 


Reliable is the word for Volscan. Designed and built by Avco’s Crosley Division to handle a tough job, it juggles up to 24 
aircraft at the same time—6 inbound and 18 outbound. It's big, complex and completely trustworthy. It was this need 
for reliability that led Crosley engineers to call out the AMP Universal Patchcord Programming System. Used in the 
Syscom Schedule Correlation Unit AMP Programming shunts such vital data as range, azimuth, slope, level out and no 
passing zones into the computer. There's a host of unusual features in our Programming Systems that were needed on 
the Volscan—features that can help you, too, make better, safer equipment: universal, or shielded construction, positive 
wiping action between pins and springs, almost unlimited versatility and uniform electrical characteristics to meet the most 
exacting requirements. Our Patchcord Programming Catalog tells the whole story. Send today. 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia * Canada * England « France « Germany * Holland « Italy « Japan 
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tense and brief a pulse, variations in lation of a weapon environment u . 
measurement techniques and the inabil- have the following characteristics: neu uICc 
" " ; : " is > i : 
ity to precisely simulate this effect in tron rates—10° to 10” neutrons/(cm 


10” 


test facilities, even on reactors designed _ sec.); total neutron dosage—10" to 


to produce pulses of radiation. neutrons/cm."; gamma rates—100 roent T d 
Many pulse experiments are con- gens/sec. to 10" roentgens; integrat urnaroun 

ducted on the Godiva reactor at Los gamma dosage—10" to 10° roentgen 

Alamos. Godiva produces a pulse, sim- _ pulse duration—1 microsec. to 10 ; 

ilar to the positive alternation of a sine sec. for neutrons and 10” sec. | for instrument repair 

wave—about 80 microsec. wide at its millisec. for gamma rays. 

4 heights. The peak gamma dose rate Prompt — rise (gan 

is about 10" roentgens/sec., neutron that accompany the fission pro é d h | 

dose rate is 10” ay are haa it fission) are the and overnau 

Integrated neutron value is 10" or 10“ nent of pulse radiation most 

neutrons/cm." The integrated effects cause malfunction of avioni 

ire not sufficient to cause permanent Neutrons interact with bomb mat Honeywell's Aero Division 

damage to anything other than low and the atmosphere, and thei now offers a competent, ver- 

speed transistors. Rise time character- slowed, Langdon points out. I! satile service in the field of 

istic of the Godiva pulse prevents tron pulse is wider (millisecon instrument repair and over- 


haul. This service is handled 
, I “ing : fractional microsecond | 
Godiva from being a realistic simula than fractiona SEC in Mgupadlt Ram's Gpaaen 


tion of a weapon environment, at least gamma rays) and more d faye Repair and Overhaul facility 
one critic of these experiments says rhe neutron intensities and th anil available to commercial 
A reactor which the military belicves ire small at the time of peak g as well as military organiza- 
more suitably meets its needs for simu- __tensities. Gamma rays app tions. Most noteworthy fea- 
ture is the economical and 
uick turnaround of repaired 
p mec pb Close control 
throughout the repair cycle 
results in consistent meet- 
ing of scheduled deliveries. 
Skilled personnel are well 
qualified to repair and over- 
haul even the most complex 
of missile guidance systems. 
Aero Division services all 
makes of devices in the fol- 
lowing categories: 





Electronic Devices 
Mechanical Devices 
Pressure Devices 
Hydraulic Devices 
Nonfloated Gyros 
Floated Gyros 


For free brochure with com- 
plete details, write: Minne- 
apolis-Honeywell, Aero Divi- 
sion, P. O. Box 330, 2600 
Ridgway Road, Minneapolis 
40, Minnesota. 





it 


eal ee hee 23 os Se ieee 
Major Microwave Installation Nears Completion 
Microwave relay station at Santa Cruz Island, Calif., being completed by Collins Radio's 


Vexas Division, serves Pacific Missile Range. Station has 33 microwave transmitters and 33 Honeywell 


microwave receivers. This microwave relay connects with range headquarters at Pt. Mugu, 


31 mi., San Nicolas Island, 53 mi., and with a repeater station at Pt. Arguello, 69 mi. [HE] Mttany Prod 
Repeater at Pt. Arguello connects with operations building there which is 41.6 mi. away. Group 
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PRECISION TRANSDUCERS FOR 
INSTRUMENTATION AND CONTROL SYSTEMS 
The G. L. COLLINS CORPORATION 


’ invites your inquiries regarding our proven 
space age capabilities in the displacement 
transducer field. We currently supply 
transducers for the following vehicles 
as well as various ground support and 
nuclear prototypes — 


Our transducers are consistently 
selected through competitive bidding for 
several reasons, among them — 


¢ They meet or exceed specifications in all ‘ 
respects. 

¢ They provide the ‘smallest package consistent 
with requirements. 

© They are inherently reliable regardless of 
environment. 

¢ They are competitively priced. 


The G. L. COLLINS CORPORATION has 

the facility and personnel depth to provide 
complete engineering, production and 

testing for both developmental and production 
contracts. Contact our Sales Department 

for application information and complete 
catalog. of our product lines. 


: 


G.L. COLLINS CORP. GLC 


2820 East Hullett Street, Long Beach 5, California 


Call cur Sales Department, toll free, from the following areas: 


per ’ Long Beach — MEtcalf 0-3121 

olumbus cate Mpls. - St. Paul — ZEnith 6210 
Nt i “ithe ” 

Dallas ENterprise 6210 New York — ENterprise 4051 

Denver . : (Nassau Co.} 

Detroit — ENterprise 7510 San Diego — ZEnith 2-0032 


Los Angeles — NEvada 6-9506 Seattle — ZEnith 6210 


TWX: Compton 6009 











Meetings on Effects 
Of Pulse Radiation 


The following reports or meetings 
devoted to pulse radiation effects are 
scheduled during the next five weeks: 
© “How Radiation from a Nuclear Ex- 
plosion May Affect Electronic Equip- 
ment,” a report by W. R. Langdon, 
General Clectric Co., Aug. 11, Pacific 
General Meeting of the American In- 
stitute of Electrical Engineers, San 
Diego, Calif. 

e “The Effective Range of a Nuclear 
Explosion for Electronic Eqaipment,” a 
report by John R. Crittenden, General 
Electric, Aug. 26, Western Electronic 
Show and Convention (WESCON), Los 
Angeles. 

© “Failure of Digital Computers in the 
Environment of an Atomic Explosion,” 
a report by Marc Bendick, System De- 
velopment Corp., Aug. 26, WESCON. 
e “Transient Effects of Nuclear Radia- 
tion on Typical Electronic Subsystems,” 
a report by John W. Clark and T. D 
Hanscome, Hughes Aircraft Co., Aug. 
26, WESCON. 

@Second Air Force Pulse Radiation 
Effects Conference (classified meeting), 
Sept. 13-15, Albuquerque. 











responsible for most transient effects 


although at least one researcher feels 
they may be equally responsible. 

lransient effects atnend in compo- 
nents are believed to be due to ioniza- 
tion produced by the gamma pulse 
lonization liberates charge carriers, 
thereby increasing conductivity. This 
means large currents are created. The 
magnitude of the change in conductivity 
is a function of dose rate 

An optimistic view of the transient 
radiation problem is expressed by Wil 
liam Bohan, who heads a 10-man Air 
korce sponsored effort in pulse radia- 
tion effects at IBM in Oswego, N Y. 
Three years ago, when the company’s 
work began, Bohan says, he believed the 
effects of a Godiva type environment 
posed design problems which were in 
surmountable Now, however, he 
doesn't believe that a breakthrough is 
required to design equipment to func- 
tion through this environment 

The IBM group has conducted exper- 
iments at Godiva four times a year for 
two-day test periods over the past three 
years. Normally, the company obtains 
about 10 channels of information on a 
Godiva run. Heavy demands on the 
Godiva facility prevent its extensive use 
by any single organization. Signal Corps 
personnel, forvexample, point out that 
thousands of hours of preparation pre- 
cede 10 hours of reactor work every six 
months. 

Several groups frequently run_ tests 
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oylvania Gold Brand Tubes 
help high-performance aircraft 


pick a 
sure-footed 
path 


Sylvania Gold Brand Tubes give added reliability to 
communications and avigation equipment—help aircraft 
follow an unerring path from take-off to touchdown. 


When you need replacement tubes for your electronic 

equipment, gain the reliability of Gold Brand Tubes. 

Gold Brand types like GB-5654, sharp-cutoff pentode, 

and GB-5814A, medium-mu double triode, are proven 

under severe environmental tests—450g and 165°C. They 

are subjected to exhaustive tests for early-hour fatigue, 

long life, stability, electrical characteristics and heater-cycling capabilities. 
Replace with Gold Brand Tubes—your best assurance of reliability. 

Call your Sylvania Industrial Tube Distributor for prompt service. Ask for 
the informative “Gold Brand Reliable Tubes” brochure. Or, write Electronic 
Tubes Division, Sylvania Electric Products Inc., Dept. 108 1100 Main St., 
Buffalo, New York. 


YLVANIA 
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Flight Propulsion 


RB-66 modified to accommodate General Electric CJ-805-23C, has been fly- 
ing since February, 1960. Aircraft recently completed cross-country tour. 


Aft-fan Powered RB-66 
Tours United States 


EDWARDS AFB, Calif.— General 
Electric’s turbofan-powered flight test 
Douglas RB-66 took off from here re- 
cently on a cross-country tour which 
gave aviation observers their first op- 
portunity to see and hear General Elec- 
tric aft-fan engines in action. 

The tour was a continuation of 
flight tests begun in February, 1960, 
when two General Electric aft-fan 
engines powered the modified RB-66 
in this country’s first all-turbofan flight 
with American-made engines. The air- 
craft has demonstrated outstanding 
performance in subsequent tests. 

During the tour, observers were able 
to study the aft-fan engine at close 
range. The design couples the aft fan 
with G.E.’s proven basic gas generator 
to provide up to 40 per cent more take- 
off thrust and an improvement in spe- 
cific fuel consumption of up to 15 per 
cent over straight turbojet engines. 

Following a non-stop cross-country 
flight, the RB-66 made its first stop 
at Farmingdale Airport, Long Island. 
Elapsed flight time of five hours 20 
minutes included 30 minutes holding, 
let down through 20,000 feet of clouds 
to a 1500 foot ceiling, and three low- 
level flybys. 

From Farmingdale, the RB-66 flew 
to Andrews AFB in Washington, D. C. 
where government officials watched the 
aircraft’s performance at low altitude. 
Later, they had a close look at the CJ- 
805-23 engines with nacelle doors open. 

At Wright-Patterson AFB the aft-fan 
powered test plane underwent close 
scrutiny by Air Force officials. Most of 
the comments concerned the _ short 
takeoff run and over-all low noise level 
of the aft-fan engines. Decibel readings 


taken on the field further verified the 
intrinsically good noise level character- 
istics of the aft-fan design. 

The test program also provided a 
demonstration of General Electric's 
40-kva hydraulic constant-speed drive 
with aft-fan engines. The system pro- 
vides constant input speed for the ship’s 
G-E a-c electrical generators. The two 
units aboard the RB-66 are the units 
which completed General Electric's 
earlier turbojet flight test program. The 
same accessory package is used aboard 
the Convair 880 and 990. 

Aft-fan engines like those presently 
powering the RB-66 are scheduled to 
fly this fall on the Convair 990 Coro- 
nado and early next year aboard Gen- 
eral Electric’s Caravelle VII. Other 
members of G.E.’s growing aft-fan 
engine family now being considered by 
the aviation industry for military and 
commercial applications are the 4000 
pound thrust-class CF700 and the 
22,000 pound thrust-class MF239. This 
engine and other military versions of 
the aft-fan engine benefit from a 90 
per cent reduction of infra-red radia- 
tion over straight turbojets. 

Following a final stop at Wichita, 
Kansas, the RB-66 returned home to 
Edwards AFB, California, to continue 
an exhaustive test program. 


For additional details on General Elec- 
tric’s aft-fan flight test program, check 
GED-4117 and 4192. Information on 
constant-speed drive systems is avail- 
able in GEA-6890, on the CF700 in 
GED-3986, and on the MF239 in GED- 
5005. For information on aft fan IR 
radiation check GED-5006. See coupon. 


Strategic Air Command 
Records Triple Launch of 
GAM-72 “‘Quail’’ Decoy Missile 


EGLIN AFB—A Strategic Air Com- 
mand bomber has recordéd a triple 
launch of three McDonnell GAM-72 
“Quail” decoy missiles into free flight 
over the Eglin Gulf Test Range off the 
west coast of Florida. 

This triple launch marked the first 
time a SAC crew has launched more 
than one “Quail” at the same time. 

The diversionary missile, powered by 
a General Electric J85 jet engine, is 
release in “coveys” of 
order to penetrate 


designed for 
this kind in 
confuse enemy air defenses. 

The airborne decoys are mounted 
on special racks in the bomb bay of 
the eight-jet B-52G. Small fins remain 
folded around the body of the “Quail” 
until it is moved into launching posi- 


and 


-*, 


J85 powered GAM-72 “Quail” diversion- 
ary missile simulates B-52 on enemy 
radar screens. 


tion. This space-saving feature makes 
room for the decoys without interfer- 
ing with other weapons carried by the 
SAC aircraft. 

After launching, the missiles fly in 
different directions but at the same 
speed as the big SAC bomber—more 
than 650 mph. 

Each “Quail” in free flight produces 
a “blip” on enemy radar screens like 
that of the mother aircraft. The enemy, 
confronted by a series of diverging 
blips, is faced with the problem of de- 
termining which is the real bomber. 

Slightly more than 10 feet long, the 
“Quail” uses ingenious electronic equip- 
ment to simulate the massive B-52G 
on radar screens. 

When testing is complete, SAC 
B-52G’s will be equipped with several 
GAM-72 “Quail” as well as two power- 
ful GAM-77 “Hound Dog” air-to- 
surface missiles. 


For additional information on the ]85's 
adaptability to missile and other appli- 
cations, check GED-4095. See coupon. 








NEWS 


Caravelle Vil Powerplant 
Test Program Under Woy 


TOULOUSE, France—Aircraft #42, the 
General Electric Caravelle, has been 
completed at Sud Aviation’s Toulouse 
plant. Scheduled for mid-summer deliv- 
ery, the ship will become the first aft-fan 
CJ-805-23C powered Caravelle VIL. 

Meanwhile, around the world, -23 
testing is under way at an accelerated 
pace. Here is a brief summary of tests 
under way or already completed. 

At Toulouse, wind-tunnel tests of an 
18 percent nacelle scale model and of a 
six percent Caravelle VII scale model 
have demonstrated excellent low-speed 
aerodynamic characteristics of the air- 
craft, nacelles, and thrust reversers. 

At Amsterdam, the Netherlands, high- 
speed wind-tunnel testing has demon- 
strated excellent characteristics using 
an eight percent naceile scale model 
and a four percent scale aircraft model. 

At Santa Monica, California, Douglas 
Aircraft is mating a Caravelle VII 
nacelle mock-up to a -23C mock-up 
delivered ahead of schedule. Work to 
date has confirmed ease of installation. 

At Edwards Air Force Base, Cali- 
fornia, General Electric has completed 
tests using a 25 percent nacelle scale 
model mounted on a pylon under the 
wing of a flight test XF4D. Aero- 
dynamic characteristics of the nacelle 
are excellent. 

At Cincinnati, Ohio, static load test- 
ing of a -23C has demonstrated the 
engines capability to support the Cara- 
velle VII nacelle. Thrust reverser con- 
figuration has been successfully tested 
using a 1/12th scale aircraft, nacelle, 
and thrust reverser model. At General 
Electric’s Peebles, Ohio, facility, con- 
tinuing test-cell runs are demonstrating 
-23C and thrust reverser performance. 


For additional Caravelle VII informa- 
tion, check GED-4176 Caravelle bro- 
chure. See coupon. 


Scale-mode!l thrust reverser tests using 
1/12 scale model of the -23C installa- 
tion on the Caravelle have confirmed 
design configuration. 


A report about progress in research and 
products from the Flight Propulsion Divi- 
sion of the General Electric Company 





Diverted J85 thrust will power the Bell X-14 this year in a NASA test program. 


General Electric’s Small Engines 
Proving Versatile Power Source for 
VTOL Development 


MOFFET AFB, Calif—A variety of 
vertical takeoff and landing aircraft are 
now in development with versatile Gen 
eral Electric small gas turbine 
as the power source. 

A lift-fan concept is being eva 
at Moffet Air Force Base, where 
J85/lift-fan combination is undergoing 
wind-tunnel testing. J85-powered lift 
fans hold promise for a broad range of 
VTOL configurations with the capa- 
bility of taking off straight up, flying 
forward at high speeds, and hovering. 

In another program, diverted thrust 
from a J85 turbojet will power the Bell 
X-14, which NASA is using to test the 
feasibility of advanced propulsion and 
control techniques for VTOL and other 
future X-14 flight testing is 
programmed for later this year 

General Electric's T58 turboshaft 
engine is the powerplant for two ex 
perimental VTOL aircraft 
scheduled to fly this year. Kaman’s K-16 
combines semi-tilt wing, deflector flaps, 
and cyclic-pitch propellers. The Fair- 
child M224 attains VTOL capability 
from deflected slipstream on the 
trailing edge. 

G.E. is also developing the T64 
turboprop/turboshaft engine. Designed 
to operate continuously from 45 de- 
grees below to 110 degrees above the 
horizontal, the T64 is especially suited 
for tilt-wing VTOL applications 


engines 


iated 


a dry 


aircraft. 


which are 


wing's 


For additional information on the J85, 
check GED-4095. Check GED-3985 for 
T58 information, SAE-110A for T64 
details. See coupon. 


ENGINEERS—If flight propulsion engi- 
neering interests you, write to: 

R. Marmaroli, Dept. 712 

Professional Placement Center 

570 Lexington Avenue 

New York, New York 





FOR MORE DETAILED INFORMATION on 
these and other developments in General 
Electric products, contact your nearest 
G.E. Flight Propulsion Division represent- 
ative or indicate below the brochures 
you would like to receive. 


General Electric Company 
Section A206-13 
Schenectady 5, N. Y. 


GED-4117 and 4192 “Progress Reports” 
GEA-6890, “Constant-Speed Drives’ 
GED-3986, “CF700-1 Turbofan” 
GED-5005, “MF239C Aft Turbofan Power” 
GéED-5006, “Aft Fan IR Radiation” 
GED-4095, “J85 Turbojet’’ 

GED-4176, “Caravelle Vii” 

SAE-110A “General Electric 164” 
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Progress /s Our Most /mportant Product 
GENERAL @@ ELECTRIC 





30% IN VOLUME KLIXON 7280 
1/2” IN DEPTH Trip Free, Push Pull, 
10 GRAMS PER UNIT | 5-35 amp. circuit breaker 





Besides the inherent advantages of smaller size i.e., more breakers for additional 
circuit protection, less bussing area, greater cockpit area, the Klixon 7280 saves 
weight, thus permitting greater pay load. In addition, because it is a thermal type 
breaker, nuisance tripping from shock and vibration is reduced. Send for more facts. 


“— TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 
2808 FOREST STREET . ATTLEBORO, MASS, 
SPENCER PRODUCTS 


Spencer Products: Klix Thermostats 
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PIONEERING IS OUR BUSINESS... 
simultaneously and it is possible, Bohan 
says, for other equipment to interfere 


with test results of a particular group. BENDIX OXYGEN SYSTEMS 


The IBM group has made observa- 


tions on the following avionic compo- 
Ta CHOSEN BY GERMAN AIR MINISTRY 
| 


¢ Transistors—Leakage current I, is 
found to increase with increasing radia- | 

tion rates, reaching 100 microamperes. | FOR F 104 SUPER STARFIGHTER 
Uhe I,, tends to follow the shape and | m 

time span of Godiva's 10’ rotentgens/ 

sec. pulse. Some decrease in transient 

gain (1 —a) was found. Newer, higher 

trequency, thin base transistors, Bohan 

ind other researchers seem to agree, ap- 

pear to be far less susceptible to pulse 

effects than earlier transistors, especially 

power transistors 

© Capacitors—These appear to be the 

next most seriously affected compo 

nents. Radiation flux causes charge 

formations in the capacitor which ap 


pears to be discharging during irradia | LIQUID OXYGEN SYSTEM 


tion. The capacitor discharge current 
can be predicted if the radiation pulse | Sendix Type 29061 S-liter Liquid Oxygen Converter with 
economy circuit and removable capacitance-type gaging 
shape is known. The rate of discharge | probe. (For those F-104G's built in Germany: Type 29312 
| Qveantity indicator shows available liquid supply, and FR-2 
Build-up ond Vent Valve vents converter for filling oper 
ation and seals circuit for system pressure build-up). FR-1! 
Quick-disconnect Filler Valve is used for fast, ze eakage, 
converter filling 





GASEOUS OXYGEN SYSTEM 


Bendix Type 2894 lighted panel Automatic Diluter Demand 
Pressure Breathing Oxygen Regulator provides gaseous 
breathing oxygen ot predetermined pressure and flow. 
Regulator provides pressure suit capability when used 
with Type GU-38 Anti-G Valve (manufactured by Aviation 
Electric, Utd., o@ Bendix subsidiary, Montreal, Quebec, 
Caneda). “G"-suit supply manually controlled by FR-61 
Shut-off valve. Pre-flight check of “G"-suit portion of 
system accomplished with Type GU-22 Press-to-test Valve. 


EMERGENCY OXYGEN SYSTEM 


Components of the ejection seat which supply the pilot with 
oxygen in the event of a high-altitude bailout ore Type 
OP4900 Emergency Regulator, Type OP48 Reducer 
Release, and Type OP 4890 Quick-disconnect (mode under 
Bendix license by Normalair Ltd., Yeovil, Eng 


Bendix Type 1650 Rate of imb Indicator, Type 3419 Acceler- 
ometer, and Type 9115 Fuel Flow Transmitter have also been 
selected for use on the Lockheed F-104G. Specializing in Flight 
Instrumentation and Airborne Oxygen Systems for more than a 
Microwave Antenna quarter century, Bendix | les a wide range of military, com- 
mercial and private air t equipment. Oxygen systems and 


equipment in the high-performance aircraft meet the latest MIL 
Specifications. For complete information write: 


Tower 
Microwave antenna tower, alongside new 
Federal Aviation Agency long-range cn route 


radar near Cleveland, transmits radar infor- Pioneer-Cent ral | Jivision 


mation to trafic control center and permits HICKORY GROVE ROA 

remote control of unattended radar stations. DAVENPORT, IOWA ix” 
: . ‘ ; West Coast Sales and Service, Tall lif, 

Installation is one of more than 340 built Sandia Lheuntend Bidtemen SES Eh 2nd 2, tow Yor, 10%, 


ind installed by Collins Radio for FAA, Aviation Electric, Ltd., Montreal, Quebec, Canada 


under contracts totaling nearly $20 million. | 
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One element for control 
of all three axes 


FREE REACTION 


Free from gyroscopic 
cross-coupling 


SPHERE FOR 


Beoringless support 
using electric fields 


PRECISION 


... NOw incorporated in system tests 


A single reaction sphere—electrically suspended—is 
the Bendix free wheel 


attitude control. Conceived to use the space environ- 


concept for space vehicle 
ment to advantage, the free wheel concept eliminates 
the reliability 
wheel bearings. Three stator windings placed in 


problems of conventional reaction 
orthogonal planes are energized to generate control 
torques around any axis of the rotor (and any axis 
of the space vehicle by reaction). 

Free from bearing vibration and gyroscopic cross- 
coupling, the free wheel provides a unique capability 


for precision attitude control of orbiting scientific and 
military observatories. 

This project is part of the over-all Bendix space- 
systems development program which includes satellite 
satellite 
resistant electronics, magnetohydrodynamics, plasma 
shock tubes, 

Opportunities are open to better engineers and 


communication, navigation, radiation- 


and infrared reconnaissance. 


scientists interested in participating in advanced 


space programs in an ideal scientific climate. Write 
today for complete information. 


Bendix Systems Division (Ry. 


ANN ARBOR, MICHIGAN 





NITROGEN STORAGE 


— s 


COLD GAS REACTION JET 


FREE REACTION SPHERE 
AIR-FLOATED 
SATELLITE STRUCTURE 


SOLAR SOURCE 


STABILIZATION IN SPACE 


The Bendix stabilization system uses cold gas reaction jets for 
initial orientation, and a free reaction sphere for fine control. 
Reaction jets each provide 15 pounds of thrust; 5-inch reaction 
sphere provides torque resolution of 1 part in 10,000. Reaction 
elements, control computer, and reference sensors are mounted on 
a rigid satellite structure which is floated on a frictionless air pad 
to provide three degrees of freedom. A solar or stellar source is 
moved around the satellite to test tracking accuracy and response. 
Satellite structure balance may be adjusted within one-millionth 
of an inch and moments of inertia matched to vehicle design. 


This attitude control system is being developed to provide 
reliable stabilization to an accuracy of one-tenth second of are for 


more than a year of continuous operating life in space. 


Bendix Systems Division fy. 


ANN ARBOR, MICHIGAN ea . 


AVIATION WEEK, August 8, 1960 


of capacitors is slower than the Godiva 
pulse, and becomes longer for large val- 
ued capacitors. 

e Vacuum diodes—Leakage is observed 
with pulsing when the tube is back 
biased. Information on the magnitude 
of the leakage is scanty and the effects 
of air ionization and other phenomena 
ire not yet separated. 

e Triodes, (including ceramic triodes) 
ind pentodes—Tubes appear to perform 
well throughout the radiation bursts 
ilthough there is some slight shift in 
d.c. levels. 

© Resistors—No increases were observed 
in the values of carbon composition re- 
sistors (this is in contradiction to Signal 
Corps work where such changes wer¢ 
observed). Changes were observed in 
the shunt resistance paths around re 
sistors observed in air. Resistors in pot- 
ting compounds are believed to experi- 
ence some change in values. 

© Quartz crystals—Changes probably due 
to ionization paths were noted in the 
magnitude of the output of a 167-kc 
crystal whereas the frequency was un- 
iffected within a measurement error 


of 3% 


Circuits Tested 


A number of circuits were tested by 
the IBM group during its program. Im 
tially, transistorized multivibrators, em- 
ploying either germanium or silicon 
transistors, experienced complete chaos 
when subjected to Godiva bursts. Rede- 
signed circuits using I., compensation 
ind high frequency transistors operated 
satisfactorily, indicating the importance 
of design techniques in overcoming 
transient effects. A pulse test of a flip 
flop slated for the Minuteman ICBM 
ind emploving 2N705 transistors was 
operated at a 50-ke. rate and found to 
be free of transients, according to 
Boeing. 

l'ransient radiation effects may limit 
the usefulness of some components such 
is semiconductor microcircuitry, infra- 
red sensors and photo tubes, according 
to Boeing’s Glenn Keister. Ultimately, 
he savs, design techniques similar to 
those used in minimizing permanent 
damage mav ease this, especially with 
the availability of more information on 
transient radiation effects. 


Lessening Radiation Effects 


The effect of the transient pulse on 
1 particular component or system de- 
pends on its design and function. Scien- 
tists working in the field suggest the 
following to minimize or sidestep rate 
effects of radiation and thereby reduce 
the amount of heavy shielding required 
for avionic equipment: 
e Use radiation resistant components, 
whenever possible, designed to reject 
large noise pulses. 
e Use radiation resistant materials, par- 
ticularly inorganics, which appear to 
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THE BIG “EAR’’—The world’s largest radio telescope is inertial-guidance system, is 600 feet in diameter and 
being built at the U.S. Naval Radio Research Station in more than seven acres in area. The 10-foot thick reflector, 
Sugar Grove, West Virginia. It will tower to the height ofa with a potential range of billions of light years, will be built 
60-story building. The movable reflector, directed by an by the Columbus Division of North American Aviation 
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Strange sounds fill the heavens...sounds 
that can help us chart the universe for man’s 
‘onquest of Space. To capture these sounds, 
the U.S. Navy is sponsoring one of the most 
imaginative projects man has ever conceived. It 
is a giant radio telescope that will listen to stars 
billions of miles awa‘ beyond the reach of 
even the most powerful optical telescopes 
Though of gargantuan proportions, this cos- 
mic listening device is a fine precision instru- 


ment. The “ear,” a massive yet lightweight 


aluminum dish antenna. is being built by the 





THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. 7 


SCE 


Columbus Division of North American Avia- 
tion —one of thé most complete systems-creat 
ing centers in the world. 

Che Columbus Division, with its advanced 
research and development facilities, has devel- 
oped new techniques for the construction of 
high-performanee, low-cost antennas and com 
plete radio teleseepe systems. These precision 
instruments will aid military and research 
organizations in detection, tracking, surveil- 
lance, and radio-astronomy and contribute 

itally to Ameriga’s assault on Space 
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mbus, Ohio 














The Sanborn “650” is the first complete multi-channel high-speed 
optical recording system with medium gain general purpose amplifi- 
cation for each channel. Either the 8-channel amplifier or the recorder 
may be used separately. Together they provide a max. sensitivity of 
2.5 mvjin and a frequency response of DC to 5000 cps (within 3 db, at 
4 in peak-to-peak) in a multi-channel “direct writing’’ system. 


MODEL 658-3400 GENERAL PURPOSE AMPLIFIER. Here is the first sensitive 
multi-channel amplifier designed specifically for use with high frequency 
optical galvanometers those in the Sanborn ‘‘650” and any similar 
recorder. The single chassis has 8 separate channels, each one com- 
plete from floating and guarded signal input to galvanometer output. 
They include front-end modulator and input transformer, medium 
gain carrier amplifier, demodulator, filter and driver amplifier. An 
internal pre-emphasis circuit increases galvanometer frequency range 
from 2000 cps to 5000 cps in the “650” recorder. The all transistorized 
circuitry is mounted on easily serviced printed plug-in cards. The 
Amplifier chassis has an output transfer chassis on the rear which 
simplifies coupling to optical recorders of other manufacturers. 
External damping resistors are easily added when required. 
Specifications: Sensitivity: 7.2 ma/mv input, max... . Attenuation: 
X2, 5, 10, 20, 50, 100, 200, 500, 1000, 2000 . .. Common Mode Per- 
formance: tolerance 500 volts max; rejection 140 db for DC 
Input Resistance: 100,000 ohms all ranges floating and guarded. 


MODEL 650 1- TO 24-CHANNEL OPTICAL RECORDER. The Model 650 Re- 
corder provides high frequency direct writing recording, flexible 
housing and wide application possibilities. It may be used separately 
with from 1 to 24 plug-in type galvanometers of various natural 
frequencies. When used with the 658-3400 Amplifier, the recorder is 
equipped with eight 2000 cps galvanometers extended to 5000 cps 
by the amplifier pre-emphasis circuit for wide range, high speed, 
wide deflection recording. The recorder has nine electrically con- 
trolled (local or remote) chart speeds, beam interrupters for trace 
identification, timing lines at 0.01 or 0.1 sec intervals; amplitude 
lines with manual washout from \, 4 or all of the record; full 
chart width deflection for each trace and trace overlap 
Specifications: Input Sensitivity: 17.5 ma/inch (with 2000 cps 
galvanometers) .. . Chart Speeds: 0.25, 0.5, 1.0, 2.5, 5.0, 10, 25, 50 
and 100 inches/second . . . Dimensions: 19’’ wide by 174" by 1614" 
deep ... Weight: approx. 120 lbs. (Data subject to change without notice) 


2000 cps Optical Recorder 


—=d new 


0 to 5000 cps 
direct writing 
system 


SANBORN “650” SERIES 


Complete data is available from Sanborn 
Sales-Engineering Representatives located in 
principal cities throughout the United States, 
Canada and foreign countries. 


x I@w 


SAN BOR N 
conv PwANYV 


INDUSTRIAL DIVISION 
175 Wyman Street Waltham 54, Mass. 
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have better recovery characteristics than 
organic materials 

@ Use analog rather than digital circuits 
wherever possible, or employ self-check 
ing circuits in digital system. 

e Use low-impedance circuits to reduce 
imount of pulse-induced conductivity 
and thereby minimize the effects on cir 
cuit performance 

© Design circuit to minimize the effect 
of pulse radiation 

The Signal Corps indicates that it 
plans to imcorporate requirements for 
reducing radiation vulnerability in its 
tube and transistor developments as 
soon as sufficient reliable data on rate 
effects becomes available. 

The Signal Corps’ own program on 
rate effects at the Army Signal Research 
and Development Laboratory is divided 
into two efforts—one devoted to passive, 
the other to active components. The 
passive component investigation, di- 
rected by Dr. Eberhard Both, centers 
on resistors, capacitors and diodes. The 
group’s main interest, according to Dr 
Both, is to find components that will 
live through pulse radiation environ 
ments without exceeding their normal 
tolerances 


Tests Outlined 

Various tests have been run at Godiva 
with the following results 
© Resistors Senmat one-megohm  de- 
posited carbon resistors recently tested 
averaged a maximum change of 10 to 
20% from original value between 0.01 
and 0.5 millisec. after the pulse. The re- 
sistors returned to their original value 
in 2 millisec. A sample of 100,000-ohm 
carbon composition resistors expericnced 
an average maximum change of 10% 
from original value 0.2 to 0.3 millisec. 
after exposure, and then recovered to 
within 2.5% of original value in one 
millisec 
¢ Silicon Diodes—l orward voltage drop 
changed 20 to 30% at 0.15 millisec. to 
0.25 millisec. after firing of the pulse 
and recovered to within 15% of orginal 
ilue in one millisec. Reverse current, 
normally less than one mucroampere, 
went to 100 microamp. at 0.2 millisec. 
ifter the pulse, and recovered to within 
10 microamp. within 1] millisec 


@Silenium diodes—lorward voltage 


avionic circuit de signers can S¢ I 


available components those whic! 


least susceptible to pulse radiatioy 


A group head by Louis Kapla 


been running tests of tubes and 
conductors on both pulse and 
state reactors. Kaplan says that 
tests indicate that there may not 
theoretical difference between 
dose effects as rate effects were 
by his group on steady-state rea 
lubes were subjected to | 
trons/cm.” dose in a steady-state 
which was then shut down for 
min. When the reactor wa 
on, the tubes were again operat 
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mally, suggesting that the damage had 
innealed out. Permanent effects are re- 
garded as irreversible. 

Edgerton, Germeshausen and Grier, 
Inc., Boston, is assisting the Signal 
Corps in providing instrumentation for 
the simulation tests. The company has 
neasured response of a number of semi- 
onductors and tubes under pulse radia 
tion and has designed and constructed 
nstruments for this work. Chatham 
Electronics, also under Signal Corps 
ontract, is investigating the effects of 
radiation on boro-silicate glass and will 
ecommend possible radiation resistant 
ubstitutes. 


“DID YOU SAY 


ALL-MECHANICAL?” 





ON TOUR WITH CESSNA’S NEW 
MINIMUM-MAINTENANCE HELICOPTER: CH-IC 


lemonstration tour. Place: High above military 
air base in Southwest. The pilot 2onstrating and explaining the CH-IC’s high 
stability, was suddenly interrupted. “Did you say all-mechanical?” He did, and that is 
the wonder of this uncommon new aircraft: Free from the complexities and uncer- 
tainties that characterize traditional electronic stabilization systems, the CH-IC delivers 
stability with economy-of-maint« ce and dependability until now unknown in 
helicopter history. 


drop experienced a maximum change of Time: Midway in CH-IC cross-co 


6% at 0.2 millisec., then recovered to 

3 it 2 millisec. Reverse current 
jumped to 20 to 300 microamp. 0.4 
millisec. after the pulse and recovered 
to 15 to 250 microamp. in 2 millisec. 

New studies will attempt to deter- 
mine how microelectronic circuits, such 
as flip-flops, fare under pulse radiation 
and how microminiature component 
vulnerability compares with that of 
larger components. 

There is a need, Dr, Both savs, for 
a general cataloging of all parts evalu CESSNA 
ated under pulse conditions so that the ant 
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DOPPLERS 


Astro doppler 
Passive doppler 
Active doppler 


OPTICS INERTIAL PLATFORMS 


Star trackers Floated rate gyros 
Auto sextants Accelerometers 
Horizon scanner 


SENSORS| 





TODAYS 


DEMONSTRATED 
ACHIEVEMENTS 


Sd ) 
TOMORROW 





GENERAL PRECISION, INC. 


Experience and demonstrated achievement with sensing techniques and devices is one way 

to judge those who aid you in the fulfillment of your project requirements. General 

Precision’s Divisions provide sensors for Subroc, Polaris, Atlas and Talos il devices, 

star trackers, automatic sextants and self-contained doppler radar systems iny major 

military projects. 8 Bringing tomorrow in view are General Precision’s engineers working 

on advanced sensor developments. Cryogenic inertial platforms, nuclear pes, wide 

angle sextants, discriminating star trackers, optical masers, infrared syst | passive GPL 
doppler systems. These projects with their technological advancements elp shape 

tomorrow. @ General Precision’s Divisions . . . GPL, Kearfott, Librascoy 1 Link... KEARFOTT 
represent the combined capabilities of over 15,000 qualified personnel, ng over 

2 million square feet of laboratory and production facilities. Write for | ties and LIBRASCOPE 


Capabilities Brochure. Learn how General Precision can help you solve nost chal- 
lenging system design and development problems. GENERAL PRECISION, INC., d Street, LINK 
Vew York 38, N.Y. Affiliates and Licensees in Canada, Frarce, Italy, Japan, | y. Germany. 
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DUAL localizer antennas for STAN 7/8 ILS consist of broadside arrays of wideband dipoles 50 ft. apart (left). Glide path unit is at right. 


Improved ILS System Operating at London 
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RADIATION PATTERNS of STAN 7/8 clearance array, course array and glide path array. 
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By John Tunstall 


London—Dual azimuth antenna ar- 
ray, fully transistorized circuitry and 
constant impedance mechanical modu- 
lation are claimed to have significantly 
improved the reliability, stability and 
accuracy in a new instrument landing 
system inaugurated at London Airport 
last month 

Named STAN 7/8, the svstem has 
been adopted by the Ministry of Avia- 
tion for most of the major civil air- 
fields in Britain following 12 months’ 
evaluation of prototype equipment at 
Hurn Airport 

Other STAN 7/8 equipments are cur 
rently being installed at Brussels and 
Zuri h 

[he system has been evolved by 
Standard Telephones and Cables, Ltd., 
from a military mobile equipment de- 
veloped by the STC parent company 
in the United States for USAF in 1957 
Che ground installation, which is fully 
duplicated, includes automatic and con- 
tinuous fail-safe monitoring equipment, 
remote control, independent setting up 
controls and on-load test facilities for 
standby equipment. Cost of a com- 
plete installation is approximately 
$105,000. 

Directional accuracy of the narrow 
localizer beam has been raised to one 
and a half minutes of arc giving plus 
and minus five feet definition of the 
runway center at touchdown. ‘These 
accuracies, recorded by monitoring 
equipment at Hurn, have not yet been 
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confirmed from the air but if they are 
established the system could replace 
the leader cables currently needed to 
provide azimuth information during the 
final approach and flare in the British 
blind landing system. 


Antenna Arrays 


Composite radiation pattern of four 
localizer signal zones is generated by 
two independent antenna arrays which 
radiate two modulated carrier frequen- 
cies 9.5 ke. apart, cach modulated with 
90 cps. and 150 cps 

One of the antennas provides a highly 
defined, narrow approach beam 10 deg. 
cither side of the runway center and 
extending to 25 mi. at 2,000 ft. and 
75 mi. at 10,000 ft. The twin modu- 
lations on this carrier frequency form 
lobes one cither side of the runway 
ind provide a five degree overlap sector. 
Keeping the directional beam narrow 
reduces the ground illuminations which 
previously caused beam deviations due 
to ground reflections combining out of 
phase 

\ smaller antenna array provides the 
other pair of signal zones in the form 
of symmetrical kidney-shaped lobes ex 
tending outside the 20-deg. sector of 
the directional lobes 

Besides providing omni-directional 
navigational information and a_ back 
course facility, the kidney lobes cffec- 
tively suppress secondary lobes re- 


Sole 
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ILS indications in an aircraft using the 
STAN 7/8 system are shown above. 
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GCA Unit on Turntable Speeds Runway Shifts 


Navy has mounted ground controlled 


ipproach equipment on turntable at Naval Air 


Station, Dallas, and Marine Corps Air Station, Beaufort, which shifts ranways in 3 min., 
compared with 20-30 min. when equipment had to be moved to another hardstand. 


radiated by the directional tran 
which create false signals 
Sideband field strength of th 
tional antenna is less than 50‘ 
peak level when 10 deg. off cour 


less than 10% of the peak strengt 


stations 12 deg. off course. Th 
field strength is less than 50° 
when 7 deg. off course, less than 
for stations 12 deg. off course 


Mechanical Modulation 


Inputs to the two independent 
muth antenna arrays are provic 
two identical radio frequency and 
lator sections. Mechanically ba 
modulators which have the ad\ 
of constant impedance provide 
and 150 cps. modulations. Wit 
modulator system the carrier wa 
not pass through the modulator 
there is no phase modulation. S 
ing waves are eliminated. 

Development of a mechanical 
lation svstem was undertaken 
it cnables directional shift duc t 
change between the modulat 
quencies to be climinated an 
inter-modulation It is al 
simpler and reliable 

Dual localizer antennas 
broadside arravs of horizontal w 
dipoles 50 ft. apart. Direction 
has 12 dipoles and employs 
85 ft. wide, 7 ft. high. Th 
shaped lobes are radiated by a 
of three dipoles. 

The glide path installation 
ally identical to the directional | 


quipment turned through 90 deg. It 
idiates two signal patterns on a com- 
mon carrier frequency which overlap 
to form a sector width adjustable be- 
tween 0.22 and 0.66 of the glide path 
ingle, itself adjustable between two and 


half and four degrees. Directional 


ontrol within three minutes of arc is 
laimed for the glide path, which ex- 
tends to 10 naut. mi. 


lransistorizing the ecquipment re- 








Checkout System Studies 

Dayton—Unfunded contracts for six- 
month studies to determine Air Force 
design standards and requirements for 
automatic checkout systems in the 1965- 
75 period have been awarded by Wright 
Air Development Division to Martin, 
Minneapolis-Honeywell, Motorola and 
Northrop. Douglas Aircraft is teamed 
with Motorola, and Internztional Busi 
ness Machines Corp. will be associated 
with Northrop. 

Companies will analyze automatic 
checkout equipment in use or under 
development for 17 existing USAF wea- 
pon systems and the type of maintenance 
which they are designed to provide at 
each operational level. Companies also 
will study expected weapons in the 1965- 
75 period and recommend checkout sys- 
tem design philosophies that will be 
required, In the past, checkout system 
and maintenance philosophies have been 
established largely by the weapon system 
contractor. 
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“®D Adds New Dimensions 
To High Speed Gyro Roror Bearings / 


At speeds up to 24,000 RPM precision rotor bearings in These bearings, through advanced manufacturing tech 


inertial guidance and navigational systems are highly niques, exacting inspections and controlled environmental 


critical components. Early research qnd development in 
design and manufacturing at New Departure is solving 
the problem and thus winning vital roles for N.D. 
integral rotor bearings in missile projects. For example, 
""B"’ Series bearings with separable inner ring developed 
by N.D. are helping set performance records in such 
inertial guidance systems as the AChiever. 


New Departure is also supplying high-precision rotor 
bearings for the inertial guidance system in Polaris. 


im RT J ee ea 


tests, backed by 50 years of laboratory testing experi 
ence, give precision and uniformity far above the most 
precise industry standards. They promise new perform- 
ance and reliability for the submarine-launched IRBM 


You can look to improved performance and reliability 
when you include an N.D. Miniature/Iinstrument Bearing 
Specialist in early design level discussions. Call or write 
Department L.S., New Departure Division, General 
Motors Corporation, Bristol, Connecticut 


MINIATURE & INéTRUMENT BALL BEARINGS 


wreary 7 


ty you can bhui/d around 





duced the number of valves by 140 — of a medium-power thin-route ti 
ind is expected by the company to — tem, including antennas, capable of i 1-268." @ = 


lead to a 10 to 1 increase in reliability. viding up to six teletype channel 


Stability has been aided by highly en- range of 200 to 300 mi. 1s expect - ee DESIGN 

gincered cooling systems both in the — be around $25,000 , TRENDS 

monitors and the power equipment and Prototype one-hop system 

by the use of special-braided cabling between Washington, D. C ’ ee A ee 

which reduces the phase shift to one partment headquarters at Lyn 

ixth of normal by the climination of Va., covering distance of about | Simplified built-in pump 

ir voids. The installation is also has been operating since Januar elements save space, weight, costs 

mounted for the first time in a sunken — character error rate of only 0.14 It’s no longer necessary to buy com- 

hut between the two antenna arrays reports plete pumps for handling fluids at 

which reduces the cable runs Company plans to market eq sepa wok. to 1,000 psi. Now . . . 
G n of the cost... you can 

design three simple components in- 

issigned frequencies of 406-4 tegrally into your mechanisms and get 


Lightweight Sy 
ightweight System 1.700-1.990 me. and 2,.110-2,30 equal or better performance. 


rr Ne ; Unlike the wideband tropo 

I ransmits lelety pe communication systems used ' ‘ 
Washington—New low-cost, light- DEW Line, which employ ant 4 & 2 

vcight tropospheric scatter communica- large as 120 ft. high and tran _ 5 

tions system for transmitting teletype rated in kilowatts, the new GI ba 


ind other digital data over distances up route tropo system uses small Y 
to 500 mi h is been developed by Gen intennas and transmitters rat Fig. eee ere Eee om w 
ral Flectric’s Communication Products watts or less I'ransmitter us¢ frame of mechanism, eliminate need for purchase 
Department Washington-Lvnchburg system ~~ mounting er ogee complete pump. , 
New “‘thin-route tropo system” can 170 watt GE system emplo son ae. (Fig. |) Consisting of 
provide six 100 word-per-minute tele diversity, using two antennas a1 an inner and outer Gerotor and an 
type channels using a total bandwidth of _ receivers, with provision for com eccentric locator-ring, the unit be- 
mly $00 cps., according to GE. Cost the two signals comes a complete pump by simply 
boring the casting or frame of the 
mechanism to accommodate the ec- 
centrie ring O.D. and by providing 
porting. This design makes the main 
casting do double duty as the pump 
housing, thus eliminating a very con- 
siderable cost factor. A drive can be 
taken from any convenient shaft. 
Gerotor Insert-Packages can be de- 
signed and mass-produced to deliver 
up to 100 gpm and 1,000 psi within 
a wide range of mechanism geometry. 
That’s because Gerotor pump capacity 
is a function of diameter, thickness, 
number of teeth and rpm of the two 
moving parts. These variables can be 
matched to just about any space re- 
striction and capacity requirement. 
Your built-in fiom 
pumpwillgive %% X 
you all the ad- 
vantages that 
make Nichols 
positive- 


displacement INTAKE CYCLE 


Gerotor pumps 
first choice for 
numerous ap- 
plications: It, 
is lightweight, 
valveless, self- 


priming, long- DISCHARGE CYCLE 
wearing, FIG. 2 
balanced and 

extremely quiet. In addition, it has 
high mechanical and volumetric 
efficiency. (Fig. 2.) 


uitable for operation at 


Fig. 3. Nichols integral pump-package is as easily 
installed as an anti-friction bearing. 


Investigate this concept of integral 
pump design, Our technical assistance 
is on call at all times to show you 


’ Glass Protects Mercury Capsule Antennas st tn Sula Uae Waethaed phaiiines 


Glass antenna shields made by Corning Glass Works for Project Mercury capsule form into your equipment. (Fig. 3.) Write: 
ring around radio antennas to protect them from heat and thermal shock while permitting W. H. NICHOLS Co. 


radio signals to pass through to ground tracking and communications stations. Woerd Ave., Waltham 54, Mass. 
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MISSILE ENGINEERING 





Rocketdyne Tests New Solid Propellants 


38-IN. ROCKET MOTOR is prepared for checkout using the Cobalt 60 technique at Solid 
Propellant Operations. The apparatus will permit inspection of possible voids, the proper 
bonding of the propellant to case and air bubbles in the propellant casting. 





AUTOMATIC WELDING machine, which utilizes a commercial welding apparatus, was 
designed by Rocketdyne engineers to handle intricate and high-tolerance work. The 
contro] panel (appearing in left foreground) can be moved outside of the booth for fully 


automatic remote operation. 
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By Erwin J. Bulban 


McGregor, Tex.—Major gains in pro- 
pellant mechanical properties have been 
achieved here by North American's 
Rocketdyne Division in a new family 
of castable rocket motor formulations 
which broaden the environmental capa- 
bility of solid propulsion systems with- 
out sacrificing critical performance 

The new carboxy-terminated linear 
polybutadiene Flexadvne propellants 
developed here by Rocketdyne Solid 
Propellant Operations (SPO) generally 
appear to be equal to or better than 
those based on other conventional bind 
ers, with respect to ballistic properties, 
ind superior as to aging and mechanical 
properties, particularly at low tempera 
ture Included in these studies were 
polybutadiene acrvlic acid copolymer 
PBAA) and a copolymer of butadien 
and methylvinylpvridine (Bd/MVP 

Intensive long-term testing shows 
these pertinent characteristics of the 
new Flexadyne family, SPO propellant 
laboratory group leader S. C. Britton 
told Aviation Week 
e Capability of withstanding tempera 
ture range of —75F to 170F with es 
sentially constant elongation; at any 
given temperature and solids loading, 
Flexadyne has nearly twice the clonga 
tion of the corresponding PBAA formu 
lation, this advantage being greater at 
lower solids loading than it is for for- 
mulations giving maximum specific im 
pulse. The new SPO family of propel 
lants is said to retain its advantage as 
to clongation over the entire range of 
strain rates possible with an Alnico high 
rate-of-strain tester At 0.77 in./in./ 
min. strain rate, for example, at —75F 
clongation is 53%; at 170F elongation 


c 


is 52%: at 75F it’s 63%, and then far 
up the strain rate scale~220 in./in./ 
min., elongation is 69% 

© Tear resistance is approximately twice 
as good as the best of the current PBAA 
formulations, considerably alleviating 
processing hazards, including mandrel 
separation. Also, in grain design, par 
ticularly in complex configuration: 
prone to providing high stress points, 
Flexadyne’s tear resistance alleviates 
dangers of grain failures 

© Slump resistance is termed excellent, 
and the formulation is said to recover 
almost completely from deformations 
resulting from slump under compres- 
sion. This characteristic is the reason 
why Solid Propellant Operations engi- 
neers here feel that they have the capa 
bility, using Flexadyne, of building 


AVIATION WEEK, August 8, 1960 





2 million Ib. thrust single-grain rocket 
motors—a powerplant that would prob- 
ably measure 15 ft. in diameter by 66 
ft. in length and contain 360 tons of 
propellant. 
© Storage life is as yet an unknown, but 
indications are that it will be at least 
equal to that of PBAA-based propel 
lants, Britton sees Flexadyne as casilv 
taking a shelf life of five years and peri- 
ods of up to 10 years should be possible, 
he indicated, admitting that the mate- 
rial is as vet too new to have any actual 
performance on aging capabilities avail- 
able 

Specific impulse data is classified, but 
Britton indicated that Flexadyne formu- 
lations provide a performance level 
which is competitive to any available 
solid propellant on the market today. 
bia would place the new family in 
he 245 specific impulse regime 

SPO’s technicians are extremely con- 
servative in discussing performance 
claims. They decry what thev call the 
“numbers game” in today’s highly com- 
petitive rocket motor propellant field, 
pointing out that increases of a point 
or two or three in specific impulses 
de not come merely by adding a pinch 
of some exotic compound to the propel- 
lant formula. Many of the claims of 
gains of three, five or even 10 points 
often refer to theoretical specific im- 
pulses which are based on extremely 
small motor test firings and then extrap- 
olated to large sizes, a practice which 
technicians say rarely stands up in 
later experience and one of which serv- 
ice technicians have become warv in 
iccepting 


Test Firings 
SPO has fired its new propellant in 


several hundred test motors of 2, 3, 5 
ind 10-in. sizes, with approximatels 
30-40 of the rounds tested in 10-in. test 
motors, and technicians here consider it 
significant that their data has held up 
through the test program. Indications 
ire that SPO will soon get an opportu- 
nity to evaluate the new propellant in 
even larger motors. One of the services 
apparently has granted permission to 
load at least one of a series of 38-in. mo 
tors in a special research study with 
Flexadvne. These motors will provide 
ome 18,000 Ib. thrust over approxi 
mately 45-sec. duration. 

Ready availability is an important 
feature of the propellant program. Four 
formulation numbers in the Flexadyne 
500-series have been released to the 
pilot plants here, initially providing 
what technicians feel is a firm base line 
covering basic design requirements, with 
three varying in solids loading, there 
fore specific impulse, and the fourth a 
special formulation incorporating a 
higher burning rate using catalysts 

Pilot plant production capacity here 
at McGregor probably runs over 200,- 
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PLASMA coating is applied to an experimental rocket motor nozzle to be tested by Solid 
Propellant Operations at McGregor, Tex. Coating permits high degree of erosion protec- 
tion and use of same nozzle for numerous tests at great cost savings. 
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BUILDUP of 33,000-sq.-ft. daa ind development hardware ae i includes Niles engine 
lather (left) that can handle rocket motor cases up to 72-in. in diameter and 30 ft. long. 
Binder polymer cross-linking diagram (below) shows cured PBAA (left) and Flexadyne 
(right). PBAA shows random number and spacing of carboxyl groups. This, together 
with overhanging hydrocarbon chains, detracts from reproducibility and gives unsymmetrical 


cross-linking that promotes rigidity 
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IMPROVED clongation traits of new Flexa- 
dyne propellant compared with PBAA is 
shown in demonstration of samples of cach 
tested on an Instron apparatus 


1) Ib. monthly on a n 
vhich can be increased consi 
need. The facility is completel 
ble of casting and evaluating 1 
tors containing up to 10 

ropellant, Aviation Weex 
in diameters up to 54-in 
up to 13 ft 

Basi ipproach to the 
formulation was to emphasize improved 
physical characteristics rather than at- 
tempt a major jump in performance, a 
slow, time-consuming process. Achieved 
was a new family of propellants, not 
merely an improved version of previous 
formulations 

One of Flexadyne’s prominent 
icteristics is the ability to provi 
high degree of reproducibility 
reproducibility of PBAA lots ha 
a problem in that propellant family, i 
that cach new lot, usually a few thou 
sand pounds, of PBAA manufacture 
must be made into test propellant to 
determine its acceptability, according to 
Britton 

(his requires making a series of lab- 
Oratory mixes to determine optimum 
cure, since successive lots react differ- 
ently to various cure svstems. Basi 
cause is considered to lie in the random 
molecular structure of copolymerized 
butadiene and acrylic acid. Total chain 
length and molecular weight are difficult 
to control to uniformity by current 
emulsion polymerization technique, 
SPO technicians state 

he active groups are inserted in the 
chains in random numbers and in ran 
dom spacing. There are uncontrolled 
overhanging hydrocarbon chains extend 
ing beyond the last carboxyl group and 
these tend to have the same effects as 
plasticizers 

A symmetrical clastometric structure 
would be an ideal situation, SPO engi- 
neers contend. This type of structure is 
familiar in the curing of Flexadyne 














binder, whose molecules can be repre 
sented by lines of approximately uni- 
form length, each having a carboxyl 
group at either end. This provides the 
requisite reproducibility and mechani- 
cal properties built in the propellant’s 
binder polymer by use of synthesis 
techniques that involve controlling these 
polymer characteristics: cis-trans ste- 
riosomerism of interatomic spatial ar- 
rangement; side-chain content of the 
molecule; molecular weight and loca- 
tion of the active terminal groups. 

Fractionation provided a comparison 
of PBAA and Flexadvne binder poly- 
mers. Each had an initial viscosity of 
420 poises. Nearly 40% of the PBAA, 
but only 12% of the Flexadvyne binder, 
had a viscosity of 100 poises or less. 
At the other extreme, 15% of the 
PBAA had a viscosity of 800 and 1,340 
poises, while the Flexadyne vielded no 
fraction with a viscosity greater than 
780 poises. This same data for Flexa- 
dvne binder indicates that molecular 
weight distribution approximately par- 
allels viscosity distribution in Flexa- 
dyne binder. The characteristics of the 
basic polymers provide the expected im- 
provements anticipated in Flexadvne 
binder as to reproducibility and me- 
chanical properties. 

Along with this polymer development 
was discovery and successful application 
of a chemical giving a superior cure to 
the new binder materials, after mixing 
with over 80% of solid substances in 
cluding up to 20% of auxiliary alumi- 
num fuel in Flexadyne propellants 

The new propellants also respond fa 
vorably to curative level and plasticizer, 
the latter having only minor effects on 
tensile strength and clongation whil 
producing major improvements in pot 
life and castability. 

Indications are that the new propel- 
lant family will also be well-suited for 
use with reinforced plastic lightweight 
motor casings, which pose the problem 
of greater deformation than lightweight 
metal cases. Greatly improved clonga- 


ERATOR case (left), which is 


GAS GEN 
lighter and about one-sixth as costly to fabri- 
cate as the present conventional case, is an 
example of SPO diversification and research. 








Transducer D 





CONSOLIDATED ELECTRODYNAMICS 


Belle Howell 


tion characteristics of this propellant 
should overcome many of these prob- 
lems, SPO believes. 

Also to be considered is the fact that 
solid propellant motor sizes are often 
limited by the strain induced on the 
propellant grains as a result of pres- 
surization diring firing. Under certain 
conditions, one propellant might be 
used to produce a motor with a maxi- 
mum grain outside diameter of 102-in 
and a propellant web of 14-in.; a Flexa- 
dyne grain in a similar application could 
feasibly be fabricated with a 188-in. out- 
side diameter having a 56-in. web 

Tests of the actual characteristics of 
the formulation under exaggerated con 
ditions will be attempted here using a 
10-in. motor containing a special flexible 
wall liner to permit considerable flexing 
of the grain against the motor wall 
against firing to provide maximum stress 
loadings. Grain perforations will prob 
ably be varied to develop maximum 
stresses to develop failure points during 
firing to determine actual characteristics 

Solid Propellant Operation’s 
servative attitude towards performance 
claims does not mean that the group is 
plodding along at developing new for 
mulations and breakthroughs in the 
current 245-Isp regime. New research 
on more exotic specific impulse per- 
formance is definitely under way, 
though definitive data on these activi- 
ties is dificult to obtain due to com- 
bination of military and _ proprictory 
security. 


con 


Polynitramine Studies 


Indications are that SPO is putting 
considerable study into the polynitra- 
mines, which unlike the synthetic rub- 
ber fuels, carry energy-producing oxygen 
in their molecular structure, providing a 
higher energy loading when they are 
mixed with oxidizer to form a propel- 
lant. New propellant research here ap- 
parently has developed some promising 
items, which may provide motors that 
have specific impulses at least five points 
higher than current conventional pro- 
pellants. Indications are that the gain 
may go considerably beyond this to per- 
haps 10 points. But discussion in this 
area becomes limited rapidly and the 
impression is that SPO is awaiting 
further testing before saying anything. 

Solid Propellant Operations, after a 
long pull involving considerable expen- 
diture on the part of North American 
Aviation, appears to have developed its 
capability to the point where it is be- 
coming a competitive factor in the solid 
rocket motor field. A year ago, for ex- 
ample, its capability for handling work 
at as Minuteman’s propulsion sys- 
tems apparently was marginal, at best, 
an impression gained by talking to tech- 
nicians here. Today the feeling is that 
capabilities now are at the point where 
serious bids for such class projects, or 
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VISCOSITY ranges of fractions from 420 poises PBAA and Flexadyne binder polymers are 
shown above. Shaded areas indicate undesirable light and heavy ends in PBAA. 


larger, are within the realm of achieve 
ment here. 

Considerable reorganization in the 
past vear, following drop-out of Phillips 
Petroleum from the former North 
American-Phillips combination, then 
known as Astrodyne, has been possibl 
under the single management 

One important step was formation of 
in advanced design and analysis group 
totaling some 60 persons, composed of 
both Rocketdyne-Canoga and Rocket 
dyne-McGregor (SPO), which is sep 
arated from both the operational sides 
of both the respective liquid and solid 
propellant operations. This organiza 
tion studies propulsion systems on the 
basis of applying objectivity in consid- 
ering the best system for a particular 
known requirement, and also provides 
the company with the ability to develop 
and promote systems on an organized 
basis without the possibility of rival 
presentations by the two conflicting and 
downgrading each other's designs 

Cross-feed benefits from liquid and 
solid research are also available 
through this closer coordination. SPO 
technicians note that thev already have 
gained considerable help from Rocket 
dyne’s liquid systems research applica 
ble to solids, in the rocket nozzle design 
area and as a result of its studies on rein- 
forced plastic components for rocket 
motors. 

Solid Propellant Operations Manager 
Thomas E, Mevers also said that re- 
organization here has paved the way 
towards SPO’s diversification program, 
which has taken it into design, develop- 
ment and production of rocket motor 





gas generators and turbine 
with expansion into gas turbine starters 

Solid propellant turbine starters de 
veloped and built here have resulted in 
weight savings of 120 Ib. on large liquid 
engines and a total of some 1,000 Ib 
on "the cight-engine Saturn cluster. Re 
liability tests of these units have shown 
that in more than 1,000 starts, thes 
have achieved a reliability of 99.6% 

A readils of SPO's 
buildup is in its research and 
shop, which has 


spinners, 


noticeable area 
capability 
development hardware 
undergone complete rebuilding and out 
fitting with new equipment This 
33,000-sq. ft. facility contains a large 
Niles engine lathe that can handle 
rocket motor cases up to 72-in. in di 
imeter and 30-ft. long and a Giddings 
horizontal boring mill that can take 
rocket nozzle heads up to 10-ft. in di 
ameter, plus supporting sheet metal, 
welding, model and other shops 
Examples of solid rocket motor re- 
search handled here, some company- 
sponsored, some with military funding 
¢ Variable area nozzle, using a molyb- 
denum tungsten throat, developed and 
tested with SPO funds, has been oper- 
ited at exhaust gas temperatures up to 
5,°COF. Believed to be the first such 
operating system, the VAN program was 
completed in 18 months. Tests have in- 
cluded runs starting with nozzle closed, 
then opened and then closed in incre 
ments, with runs of 16 sec. nominal 
duration, varying the motor thrust from 
700 to 1,200 Ib. thrust. Extension of 
the development program calls for test- 
ing the VAN system on higher per 
formance motors. 
1960 


AVIATION WEEK, August 8, 





’ High-temperature, long-duration un 
ooled nozzles, which have been suc 
essfully run at more than 5,500F. SPO 
technicians believe that the tempera 
ture-duration performance of the molvb 
denum-tungsten nozzle is some three 
times better than the duration attained 
by any other uncooled nozzle 
© High temperature short-duration noz 
zles have been run at 5,500F-plus in the 
area of 15° se Military-sponsored, 
these are plasma-coated (alumina, tan 
talum, tungsten and tungsten carbide) 
graphite nozzles, used in tests of propel 
lants containing metallics 
Plasma coating techniques used here 
employ a Giannini Plasmadyne ap 
paratus, fitted with a hand gun for op 
timum flexibility which develops tem 
peratures of some 20,0001 This heat 
literally opens the pores of the 
base material so that the coating flows 
high-temperature 
In addition to aid 


nozzk 


on and can resist 
rocket motor blasts 

ing research on high-temperature and 
long-duration nozzle research, the appa 
ratus provides big savings in test pro 


} 


nozzles can be recoated 


grams, since 
after the initial coating erodes awa 
thus can be used manv times more than 
previously 

R&D hardware shop manager Robert 
Jones feels that the machine already has 
more than paid its initial cost even in 
the short time it has been installed 
Pechniques of using heat-sink materials 
to dissipate rocket motor temperatures 
and plasma-coating to resist erosion is 
making possible major gains in nozzi 
research, he pointed out. The plasma 
gun technique can coat at a cost of ap 
proximately 3-10 cents per sq. in., de 
pending upon material used, including 


labor, Jones explained 


Metal-Working Techniques 
Metal-working techniques developed 
here are plaving a major role in SPO 
programs. Sometimes they are what ap 
pear to be relativel simple ideas. such 
as use of Swedish Blackallov 525 cutter 
on molybdenum tungsten, a mater i 


idvanced nozzle fabrica 
metal 


important im 


tion, which play 


havoc with 
working tool 

Using this cutter, the shop report 
that it is machining moly-tung as casil 
is mild steel, gets about 200% longer 
life out of its cutters than previous! 
and spends some 20% less time in tool 
grinding. Its success appears to lie in 
developing the proper sharpening pro 
for the tool. SPO’s hardwar 


crater” configuration 


cedure 
shop developed a 
behind the cutting edge, that automati 
cally maintains the proper edge as the 
tool wears. This shop is making .010-in 
uts in moly-tung, a half-inch wide per 
evolution 

Shop technique and engineering com 
ined to develop a major improvement 
n rocket motor gas generators, which 
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have resulted in a more effi 


ipproximately on 
+ 


weighing 
conventional item and co 
one-sixth less to fabricate. ¢ 
configuration was reusabl 
lhe new version 


item, which 


three time 
use throw iwa\ 
ported to be more effecti 
gas tightness 

Conventional gas gencrat 
heavy 4130 steel cup forgi: 
with the nozzk 
mto the case. D 
torquing on the thread, use 


on a mil 
threading 
nd snap rings to reduce ga 
heavy pressure still permutte 
Ze Rocketdyne evolved the 
comprising a standard pie 
moly tubing, with a piect 
molv tubing cut to fit the 
ind the de 
blanked and formed part fr 
moly plat 

Components of the new 
fusion 


ntegral leak-tight 


med head being 


opper-brazed and 
form an 
casicr to make, using light 
less man-hours and having f 
Final welding is done with 
with propellant 

lungsten inert gas weld 
utilizes a novel, remote cont 
iutomatn 
Rocketdyne 
commercially available 


Model D 


wire holder 


equipment 


cnginecrs 


velding head 
mounted on 
designed frame, the ti 
die work up to 7 ft. in d 

6 ft. length \ ram manipt 


draulicall 


ippata 


v operated, position 
ing head, which can also be 
desired angh Electronic 
developed at Rocketdyne per! 
button equential operat 
unit is mobile, so that it can 


invwhere 
other facilities as 


in the shop or 
needed 
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DUMMY Minuteman nozzles duplicate actual hardware but rocket motor cases are actual production items, 


Boeing Tests Minuteman Casing Dynamics 


By William S. Reed Wilson 


te 


schedule 
Data 


Seattle, Wash.—Dynami 
the USAF-Boeing Minuteman 
continental ballistic missile casing and in 

virtually completed 
aside from prov out 
the tests are providing \ 
guidance and flight contr 

Originally scl 
in December of this vear 
testing of combinations 
loadings and different 
tage engines | gone well 
so that the program will end n 
months 
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airframe is 
riginal 
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MINUTEMAN dynamic test facility uses boilerplate nose cone, duplicates production cone. 


probably the main reason that the pro- 
gram finished ahead of schedule 
Delay in decision on the award of a 
ontract for the third stage engine has 
caused the test program to be duplicated 
for both stages under competition 
After the test conditions have been ap- 
plied to an airframe equipped with an 
Aecrojet-Gencral Corp. third stage, the 
entire series of test conditions must be 
duplicated for an airframe bearing a 
third stage built by Hercules Powder 
Co. Differences in weight and in weight 
distribution between the two third 
stages is suffcient to render data from 
one inapplicable to the other. However, 
when the de m on awarding the third 


tage contract inmnounced, data f 
both already will be accumulated 
Further complications in the vibra 
tion test program stem from the need 
for testing the back-up second stage 
built by ‘Thiokol Chemical Corp. Har 
ing two different second stages and two 
different third stages make the problem 


me of permutations of combinations 


Data Collection 


Data collection on the dynamic tests 
takes a short time once the test has been 
ct up. Generally, all pertinent test 
points can be run in a matter of a few 
hours. Preparations for the test cause 
the greatest expenditure of time. Full 
stages must be replaced with empt 
ones, the missile must be removed from 
the test rig to change third stages and 
the instrumentation accelerometers, vi 
bration pads, etc., must be affixed to the 
test article. The problem is not so much 
one of collecting data as it is of the lo- 
gistics of removing and replacing the 
missile in the test apparatus, says Boc 
ing’s Dynamic Test Manager J. J. 
Shepherd 
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Behavior of solid propellant f 
Minuteman also is being inv 
in the program because it ha 
found that the propellant does 
essarily behave like a solid. Be 
its solid rubber-like composition 
thought that the propellant w 
contribute to the flexing proble: 


such is not the case. Results of | 


bration test program indicat 
propellant acts like a rubber 
illy moving about within th 
etting up oscillations which ch 
dynamics of the over-all struct 


Production Testing 


Vibration testing also } 
ducted on the missile instr 
and the interstage structure 
duction basis, which is expect 
1 peak during August. For thi 
Boeing uses two 25,000-Il 
hakers mounted on oil table 
located in the R&D Center 


will be used in production 


than constructing duplicate f 
ther locations 

The Dynamic Testing | 
only one small facet of a larg 
project known as the Seattk 
gram. Designed to shake 
various features of the complet 
man weapon system, the ST] 
cerned with the missile compor 
subassemblies, the complet 
self, support and checkout 
environment and flight testing 
of the operation covers the 
Edwards AFB, Vandenberg Al 
Air Force Missile Test Cent 
Canaveral, operational sites 
strom AFB, Great Falls, M 
mobile Minuteman trains and tl 
ing assembly and overhaul f 


Hill AFB, Ogden, Utah 


THIS PHONE 
HAS SOLVED 
A WORLD OF 


Wi It crisscrosses the nation. 

It has the ear of pioneering 
people in almost every important 
metalworking capital of our 
economy. It accepts the new 
cold-drawing assignments with 
confidence and traces its tubular 
performance from the outer 
reaches of space to the very 
wake of the atomic sub 

fleet itself. 


MB When YOU call TMI you 
will be speaking to an exclusive 
group of dedicated people who 
have dared their way into the 
kind of tubing experience that 
paced much of America’s 
mechanical progress for the past 
20 years. And that will continue 
to do more of the same for 

a world of tomorrows! 
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new! 
ANSCO SUPERPAK 


for the first time, a new x-ray film packaging that saves 
time and lowers costs at no sacrifice in quality. 


Interrupting operations to open small quantities of X-ray film? 
Handling many small packages and wrappings? Never again with Ansco 
SUPERPAK. New Ansco SUPERPAK® is the modern way to increase 

your efficiency through 600 non-interleaved sheet or 300 interleaved 
sheet packages of Superay ‘A’ or Superay ‘B’. 

Whenever the storage bins (SUPERPAK fits standard 

film storage bins) need refilling, pause for a 

moment to open SUPERPAK, work on until the job 

is completed without further interruptions. Just 

think of the savings in man-hours and money through 

this new, sensible method of packaging. 

From every point of view; money, time and general efficiency . . . 

it makes sense to use SUPERPAK. Ansco, Binghamton, N. Y., A Division of 
General Aniline and Film Corporation, Manufacturer of World Famous 
Superay X-ray Films. 
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XM-474 mobile launcher made by Food Machinery and Chemical 1) Corp. for Army-Martin Peuhing missile has ss of 40 a 


Pershing Fired From Tactical Launcher 


Washington—Army-Martin Pershing 
vas fired for the first time from its 
tactical mobile launcher July 26 in 

sixth successful short-range test of 
missile in as many attempts 

lhe two-stage, solid propellant test 
chicle carri dummy second stage 

ts sec. flight down the 
Atlantic issile Range First stage 
burned out approximately 40 sec. after 
launch. This was the third test im 
ich wind velocities and directions 
urtiicially varied and corrected 

while the test vehicle was in flight. 
lest flight was the first made from 
he transporter-erector-launcher (TEL) 
loped by Thompson Air Products 
Co., a subsidiary of Thompson Ramo 
Wooldridge, for tactical use with Per- 

hing in the field 


Special Test Range 


As Pershing moves toward the longer 
range phase of its test program, Pan 
American World Airways, AMR opera- 
tor, is completing construction of a 
special 13 station test range for the 
missile. This new range is required be- 
cause Pershing has an impact area differ 
ent from the areas used with previous 
missiles at AMR.” 

Che $3 million Pershing range ex- 
tends 300 mi. from Cape Canaveral to 
Eleuthera and includes five new down- 
range stations. Each of the 13 stations 
is being instrumented with radar, long- 
range accuracy system (LORAC), ultra 


PERSHING is checked out before firing from mobile launcher July 26 at Cape Canaveral. 








TAPCO POW 


TAPCO HAS ENGINEERING AND 


SOLID PROPELLANT 


ENGINEERING —For the past several 
years the Tapco Group has been 
working with solid rocket firms on 


TAPCO can and has produced development of both fixed and vector- 


large quantities of high quality nozzles, ing nozzles. 
on schedule and at competitive prices. 
A few of the many 

configurations are shown below. duced advancements in nozzle materials 


TApPco’s work in this field has pro- 


and techniques, including low-ablation 
reinforced plastics, refractory metal 
throats, and low torque, positive seals. 

These projects are handled by an out- 
Standing project engineering team, 
capable of proceeding from concept 
through prototype production on a 
tight schedule. This team is supported 
by heat transfer specialists, dynamics 
analysts, structures and materials 
experts, a large plastics laboratory 
and an advanced high-temperature 
metallurgy laboratory. 


Advanced projects at Tapco 
offer excellent career oppor- 
tunities for qualified engi- 
neers and scientists. Write 
Director of Professional 
Employment. 





ER SYSTEMS 


MANUFACTURING EXPERIENCE IN 


ROCKET NOZZLES 


MANUFACTURING — The million-and-a-half 

square feet of the Tapco Cleveland plant contain all 

the direct and supporting equipment required for 

nozzle production on any scale, including a new 2500- ty. a500 ton reinforced 

ton reinforced plastics press for pressure-molding high _ plastics press, recently added to 


density, low-ablation materials. TAPCO’s manufacturing facilities, can 
pressure-mold plastics up to 8 feet 


Each production nozzle program at Tapco is under jn diameter and 4% feet long. 
the direction of a program manager. His job is to insure 
that quality and performance of products are con- 
stantly checked and rigidly maintained, and that the 
work is delivered on schedule. 


Because of TApco’s nozzle engineering experience, 
customer-initiated design changes are efficiently 
handled. Changes are analyzed by the product engi- 
neering team, and are promptly phased into production. 


Tapco can work for you on make-to-print business 
at a competitive price ...can work with you on design 
concept ...or can contribute to your nozzle program 
at any step along the way. You determine the help 
you want, Tapco has the capability to provide it, 


TAPCO GROUP 
Thompson Ramo Wooldridge Inc. 


Dept. AW-1860 «¢ Cleveland 17, Onio 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE 
AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 





high frequency doppler system (UDOP) 
and ballistic cameras. 

New stations will be at Middle 
Carter and Great Sale Cays on Grand 
Bahama Island, and ‘at Green Turtle 
Cay, Dundas Town and Great Stirrup 
Cav on Great Abaco Island. 

Existing stations being fitted with 
Pershing instrumentation are Jupiter, 
on the Florida mainland; North Riding 
Point, West End, Walker Cay, Little 
Carter Cay and Allan Cay, all on Grand 
Bahama Island; a site south of Dundas 
Town on Great Abaco, and Eleuthiera 

Also being instrumented for Pershing 
tests is the Twin Falls Victory, a 
465-ft. merchant ship being converted 
at Mobile, Ala., shipyard 

The 34-ft. Pershing, which has a di- 
ameter of approximately 40 in., is smal- 
ler, lighter and considerably easier 
handle than the 61-ft., 61,000-Ib. liquid 
fueled Redstone which it will replace 
Use of TEL system on its own tracked 
carrier is designed to provide full batt! 
field mobility with a self-con 
tem. 

The tracked carrier, manufact 
Food Machinery and Chemical 
is called XM-474. It weigl 
and has a speed of 40 1 
sions are 202 in. long, 7 
96 in. wide her 


te 


l ncn 
mechanical system whicl 
can erect Pershing int 
in minutes 
Thiokol Chemical Tp 
contractor, and _ Eclipse-Pio 
vision of Ben di “bee 
ill inertial 
hing 
Initial co 
tem were awarded Mar 
first launch was Feb 
firings were Apr. 20, 
June 30 and Juls 
two-stage configurat 
fore the end of this year 
The contract covers 
Pershing developmen 
961 fiscal year. The 
vides for continuation 
services and procurement of long 
time items. Contra 
ispects of the Pershing 
be awarded later this vear 


Transit IlIl-A Launch 
Slated for November 


III-A experi 


1] 


rp. manuta 
ful dance 


itracts for the 


enginet 


Washington—[ ransit 
mental navigation satellite wi 
launched into a 28 a orbit from Cap 
Canaveral, Fla., in November and wi 
carry a small piggy-back satellit te 
Navy’s second test of the dual pavl 
technique (AW June 27, p. 26 

This will be the first Transit to cart 
a small-capacity memory device for re- 
ceiving and transmitting orbital param 
ters. It will obtain data for use in 


designing the full scale operation: il mem 
ory unit. Primary payload will transmit 
four doppler frequencies and carry an 
electronic clock, as did Transit II-A 
Army Map Service’s SECOR geodetic 
experiment also will be carried in the 
main satellite 

A small satellite, attached to the 
main payload at launch and separated 
from it in orbit, will carry a very low 
frequency radio experiment developed 
by Naval Research Laboratory. Launch 
ing vehicle will be a Thor-Able Star 

All experiments in Transit II-A, 
which was launched June 22, have op 
erated successfully, Navy said. Naval 
Ordnance Test Station's infrared experi 
ment terminated June 27, as expected, 
and the Canadian galactic noise receiver 
experiment in the small satellite also 
ended as scheduled. 


Army Reorganizes 
Missile Management 


Ballistic 


last week received management 


Washington—Army\ 
Agenc\ 
esponsibility for seven additional pro 
grams in a shuffle of Army Ordnanc 
Missile Command assignments 

ABMA now will 
systems, which Army defines as those 
in which the warhead is fired on a 
trajectory. Army Rocket and Guided 
Missile Agency will manage programs 
in which the path of the missile can be 
changed after launch 

These definitions result i 
fer to ABMA from ARGM \ of Ho 
John, Little John, Corporal ca int 
Ligh Anti-Tank Weapon LAW 
Missile A and Missile B. ABMA will 
continue management of Redstone 
on ind Pershing systems. ARGMA 

tains Nike bi Hercules and Zeus 
Hawk . Rede - ICTOSSC and the Shill 
lagh 


McGuire and Otis 
Get First Bomarc-Bs 


Washington—Air Force will in 


the first Boeing Bomarc-B air defens 
missiles at McGuire AFB, N. J., and 
Otis AFB, Mass 

Each site will have 28 launchers, to 
be built under the supervision of th 
Army Corps of Engineers. Both bas 

~ Sees mal with Bomarc-A missile 
Mc Guire having 56 Bomarc-A launcher 
ind Otis 28. The Bomarc-A launcher 
damaged at McGuire when a nuclear 
varhead burned in June (AW June 27 
p. 23) currently is under repair 
- Congress approved $244 million for 
the Bomarc-B program this year after 
a House move to eliminate funding for 
the entire system. Bomarc-B has a solid 
propellant booster and can fly twice as 
far as the 200-mi. range Bomarc-A 
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CAPABILITY throughout the 
spectrum of creative research to 
practical production, from day 
dreams to night shifts, is a sum of 
the qualitative and quantitative input 
of Motorola’s Military Electronics 
Division. Its breadth and depth 

is evident in personnel and facilities 
at every echelon...from advancing 
frontiers of the art in Solid State 
electronics to volume production 

of anti-submarine warfare devices. 
Moreover, all of Motorola’s 

military electronic capabilities 

have this common denominator: 
uncompromising reliability 

of final performance. 


Because of its demonstrated responsible 
capability, Motorola participates in 
complex and advanced military assignments. 
Among these are: 
+ Military Communication Systems & Equipment 
* Data Transmission, Processing & Display Programs 
+ Missile Systems, Electronics & Instrumentation 
* Electronic Warfare & Countermeasures Programs 
« Anti-Submarine Warfare Systems & Equipment 
* Applied Research & Development in Microelectronics 
* Advanced Radar & Sensor Developments 
State Developments in Materials & Devices 
+ Navigation Systems & Equipment 
urveillance Systems 
For more detailed information, a comprehensive 
brochure will be mailed on request. 


Engineers, scientists and qualified technicians 
seeking challenging opportunities in 

1 dynamic organization are invited to write 
Motorola. Address your inquiry to the 
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GENERALIZED airframe used to house the General Electric lift-fan during full-scale tests at NASA’s Ames Research Center would 


function as prototype for two-man, 400 mph.-plus, WTOL close observation aircraft. 


Lift-Fan Engine Shows VTOL Potential 


TAA 


‘\ ‘\S 
a 


WA 


FAN ROTOR for first GE lift-fan is made primarily of sheet metal. Rotor assembly being 
balanced above has a tip speed of 720 fps. Fan pressure ratio is 1.115. 
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By J. S. Butz, Jr. 


Washington—Highly successful full 
scale wind tunnel tests of an Arm 
General Electric lift-fan engine installed 
in a generalized aircraft configuration 
have established the general feasibility 
of this engine concept and demon 
strated its potential for VTOL aircraft 

['wenty hours of tests performed 
during July in the 40 x 80 ft. full 
scale tunnel at the National Aeronautics 
and Space Administration's Ames Re- 
search Center have shown that the lift 
fan concept has met the most optimis 
tic estimates of its designers in its first 
realistic trials 

GE believes technical outlook for the 
lift-fan engine has improved consider- 
ably because two of the main uncertain 
ties regarding the system have been 
answered positively by the Ames test 
and the ground running that preceded 
it. These uncertainties were 
¢ Distortion of the air flow into the 
fan to be expected during transition 
flight. As a VTOL aircraft moves hori 
zontally after its vertical takeoff, the 
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air entering the fan has to make an 
increasingly sharp turn as forward speed 
increases. Theoretically, it could not 
be proven absolutely that the flow into 
the fan would be balanced after the air 
makes the sharp turn. If the air tended 
to enter one side of the fan more than 
the other, blade loadings would fluctu- 
ite and vibrations would. occur 

The Ames tests showed that there is 
virtually no flow distortion on the fuse 
lage installation tested there, up to for 
ward speeds of SC kt. which essen 
tially cover the complete transition 
flight phase for the test configuration 
Future tests will have to be made to 
prove that serious flow distortion would 
not occur if the fan were mounted in a 
wing and did not have the long intake 
duct possible with a fuselage location 
It is believed, however, based on the 
Ames results, the wing-mounted fans 
will not give trouble in this respect 
¢ Installation weight of the lift-fan sys- 
tem with its gas generator, diverter 
valve, ducting, scroll and fan with an 
integral tip turbine. Weight estimates 
on a system like this varied considerably 
two or three years ago when they were 
in the paper stage. The GE lift-fan now 
running takes full advantage of the 
current state of the art in sheet metal 
construction and is considerably lighter 
than the majority of estimates used in 
the past in the preliminary design com- 
parison of VTOL aircraft. The pres- 
ent 76 in. dia. fan coupled to a GE 
J85-5 turbojet, plus the necessary duct- 
ing, etc., weighs 1,145 Ib. and produces 
7,430 Ib. of lift thrust and 2,580 Ib. of 
horizontal thrust for cruise Many 
hours of component testing and 40 hr 
of ground running of the complete en- 
gine system plus the tunnel time at 
Ames indicate that the lift-fan will have 
idequate life at its present weight 


Engine Matching Problem 


Ihe ratio of takeoff to cruise thrust 
on the present lift-fan design is just 
ibout right for VTOL aircraft, which 
have always presented an engine match- 
ing problem because they need roughly 
three times more thrust during takeoff 
than they do at maximum speed. Thrust 
required by high performance aircraft 
for horizontal flight and maneuvering 
usually is about 0.3% of the takeoff 
weight. 

If larger engines are used so that the 
thrust available is a little more than 
the takeoff weight and vertical takeoff 
is therefore possible, then the engines 
must be throttled back during cruise to 
such an extent that their operation is 
ineficient and fuel consumption in- 
creases 

If VTOL capability is achieved by 
= extra engines just for use during 
takeoff and landing, then they must 
be carried as dead weight during hori- 
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LOUVERED vanes cover the fan air exit on the bottom of the fuselage. They turn to the 
rear during transition flight in coordination with the diverter valve which redirects the gas 


generator flow from the fan to a straight horizontal exhaust. 


FUSELAGE inlet duct for the lift-fan functioned without air flow distortion during complete 
simulation of transition flight in the Ames tunnel. Key design factor to eliminate inlet 
air flow distortion is a high velocity inlet flow and a fan pressure ratio above 1.1. 
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Here’s why the NEW AO TRACE-MASTER 


World’s finest 8-channel direct writing 


American Optical Company, famous for precision instrumentation for 
138 years, introduces an electronic direct-writing recorder of unique 
design, in which ultra-precise electromechanics has been combined 


with advanced electronics to achieve truly superior performance. 


Finest Frequency-Amplitude Performance 


TRACE-MASTER'S multiple-feedback wide-range 
Driver circuitry, combined with the advanced pen- 
motor de sign, produces wider frequency response 
a@tlarger ampitiude an any o(ger recorder. TRACE- 
MASTER response is flat— within 1% —trom dc to 


110 cps at 40 mm! 


Band Amplitude Product (i.e. Bandwidth times 
‘. - Amplitude) is $600...140 cps (3 db point) x 40mm! 
Finest Writing Method Ever TR AC E-MASTER car provide cunataatd signal 
TRACE-MASTER uses unique direct-carbon-trans- information in areas never before possible with 
fer writing method. Trace is uniformly black and up direct-writing recorders! 
to four times thinner than that made by any other 
recorder. Minute variations in phenomena measured 
are more faithful, more meaningful. Carbon trace is ‘ : mee 
permanent...cannot fade as ink and electric traces do Finest Chart-Drive Facilities 
-»-may be reproduced by all conventional methods. TRACE-MASTER provides widest chart-speed 
range...0.1 to 500 mm/sec...of any direct-writing 
recorder! Convenient push-button selection... new 
speed is accurately established before finger can leave 
the button. Unique take-up reel automatically stores 
full 1000 ft. record. Writing table tilts to conven. 
ient angle for close examination and easy chart an- 
notations. Guide rails permit quick, easy paper-roll 
changes. Chart paper is low in cost... makes it 
practical to do continuous recording at high speeds 
for protracted periods. 


e@e 


@) 


2 ied ; 
Entire channel easily accessible and completely Compact panel contains all signal input Platen silts to convenient writing angle, 


interchangeable as single unit. and conditioning facilities, 
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American ®& Optical 


COMPANY 
INSTRUMINT DIVISION, BUFFALO 15, MEW YORK 











recorder! 


Finest Resolution, Linearity, Stability 


Thin carbon trace (thinner by 4 to 1 over most te> 
corders) and high Band Aapieds Product (higher 
by 6 to 1 over other recorders) provide up to 24 
times the resolving power or ability to detect short, 
sharp variations in the record. The superior line- 
arity (+ 1%) and stability in rectilinear presentation 
permit full use of this unexcelled resolution. 


Finest Systems Oriented Compatability 


Pully transistorized circuitry... generous perform. 
ance margins...conservative derating...application 
of combined dc level and signal pm le feedback 
++. complete interchangeability of modular signal- 
conditioning elements...are only some of the out- 
standing features that combine to make the AO 
TRACE-MASTER the world’s finest general pur- 
pose, 8-channel direct writing recorder. 


* 
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See it... 


Try it... 
at WESCON, 


ISA, NEC, 
NEREM 


Complete 
TRACE-MASTER systems 
will be operating at the 
American Optical booth 
at all four shows... 

don’t miss this opportunity 
to examine the newest, 
finest recorder on 


the market, 


Widest range chart speed. . . push-button Guide rails provide quick, 
selection through 0.1 mm/sec to 500 mm/sec, easy paper roll change. 


Write for Complete Information 


Engineering bulletins are now available on the complete AO 
TRACE-MASTER line of recording modules and systems, 
Write, wire, or telephone today for a complete file! TRACE- 
MASTER Field Sales Engineers are at your service everywhere, 


Dept. H2 American Optical Co., Buffalo 15, New York 


Please send engineering bulletins on the New AO 
Trace-Master. 


Name adie 





Business Address _ 


City 
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zontal flight and the fuel load must be 
increased. 


Proponents of the lift-fan system be- 


lieve that the practical demonstration 
by the GE engi has shown that it 
will provide VTOL capability with the 
smallest dead weight penalty of any 
known system. A major disadvantage of 
the system is the volume taken up by 
the fan, especially in a fuselage mount- 
ing. Partial alleviation of this prob- 
lem is planned by closing the fan 
intake on the top of the fuselage 

doors that swing open 180 deg 

lS Operating 


zable amount of avioni 


when 


. 


equipment 


insid 


could be 


of these doors and 


C 
intake volume during 


example of what 


done with the GE lift-fan in its « 
configuration and weight using th 
eralized aircraft shape that was te 
Ames is a small, two-place VTO 
uircraft capable 
400 mph. S 
ibout 6, 
orhood of 
sance equipment and 
speeds for about an hour. 
be the most efficient 
llr 


point but the performance 


craft from a weight 





is much lower than that predicted a few 


years ago by many designers 

Engine failure during transition 
would be catastrophic on this type of 
aircraft, however, without some type 
of fast-starting emergency gas source 
to power the fan. Design philosophy 
today seems to favor larger aircraft with 
either a single fan driven by two gas 
generators or two complete fan unit 
similar to the one under test with in 
terconnecting ducting so one engin 
could drive both fans. Heavy duty land 
ing gear probably would be required on 
these aircraft for emergency landings. 


Large Diameter Fan 


Technically, the GE lift-fan is de 
scribed as a large diameter fan with a 
partial induction tip turbine. The hot 

the fan by passing through 

blades on the tip of the fan 

The gas is fed to the turbin 

1 scroll that extends only pat 

iround the fan circumference 

Another fan of this type is being devel 
free-world by 

ida for its saucer-shaped aircraft 

is behind in its original develop 

chedulc 

Future potential of the lift-fan con 
cept is considered very bright by GI 
engineers. They have made preliminary 
studies of fans that exceed 100 in 


dia. which would be suitable for 


large transports. These would be pow 
ered by 158, T64 or J79 gas generators 
Very light weight turbojet engines 
designed for lifting only have been 
studied as gas generators for fans. These 
gas generators plus expected improve 
ments in fan specific weight will result 
in thrust/weight ratios of 15 to 1, in 
the opinion of GE specialists. This 
could be translated into a substantial 
improvement in aircraft performance 
compared with one described above 
using the present lift-fan, which has a 
thrust/weight ratio of about 6.5 for lift 
Almost immediate improvement of this 
figure to the range 7.5 to 9.0 can be 
made accord ng to GE estimates by 
substituting a dash number of the J85 
gas generator and slight fan installation 
improvements 
A flight test program will be required 
omplete demonstration of the lift 
| The Ames wind tunnel 
ndicated that the test aircraft con 
would remain stable and 
mooth transition from vertical 
zontal flight. During this transi 
gas must be diverted 
om the fan and exhausted 
in close ceordination with 
ovement of the louvered 
fan exit, which turn the 
the rear and add | the 
Although a flight tvp 


was not used in the Ame 
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tests, its flow characteristics were simu- 
lated. The transition during landing 
from horizontal to vertical flight was 
also shown by the wind tunnel tests to 
be completely stable. 


Flight Test Program 


Complete picture on stability cannot 
be obtained from wind tunnel tests, 
even though the tests can expose major 
problems. Flight tests are necessary to 
get adequate design data for incorporat- 
ing any type of propulsion system into 
a VTOL aircraft, whether it keeps its 
fuselage horizontal during transition or 
not. Expense of a vehicle and flight 
test program will make a sizable change 
in the funding requirement for the lift 
fan development 

Approximately $6 million has been 
spent on the lift-fan program to date. 
[t originated in 1957 with preliminary 
design studies sponsored by the Army 
ransportation Corps. In May, 1959, 
the Transportation Corps let a contract 
to GE for the construction of an experi- 
nental fan and for a proof test through 
40-50 hr. of ground running and for 
20 hr. of tests in the NASA tunnel at 
Ames with the fan driven by a J85 en- 
gine 

Army expenditure on the program has 
totaled about $2 million and the Air 
Force and General Electric have each 
put in approximately the same amount 
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of money. The Air Force fi 
assistance has been primarily 
form of “contributing engineet 
which engineers on Air Force 
are allowed to assist briefly 
which is of potential value to 
The development of the divert 
for the system was sponsored br 
Force through a $400,000 
The J85 engine in the program 
made available by the Air | 


feels its confidence in the potent 


the system has been dem 
through its investment 

Future of the lift-fan syste 
ever, is closely hinged to an a 
keep costs low if a flight test | 
is pursued. Low priority has be: 
to VITOL development by the | 
ment of Defense. Hopes for th: 
opment of operational VTOI 
by the services during the earl; 
have faded in the last six mont 
Air Force decided to bypass VT‘ 
its new Tactical Air Command 
(AW Mar. 14, p. 29) and the 
did the same in choosing a h« 
for its next generation close 
tion aircraft (AW Mar. 28, 
These decisions to postpone op 
VTOL vehicles through another 
of development programs were n 
Department of Defense level. D 
bert York, director of defense 
and engineering, and specialists fr 


nching tihe 


olaris sub differs from all ott 


uld America ever be attacked —each Polaris sub could launct 
Lockheed is prime contractor and system manager for the Polaris missile 


office coordinated a tri-service evalua- 
tion of the VTOL progress made to 
date and this evaluation indicated that 
in effort to develop operational VTOL 
vehicles with all of their necessary 
ground equipment within four or five 
ears would not be successful. 

A VTOL policy and technical evalua- 
tion committee headed by Cal Muse of 
Dr. York’s office has been responsible, 
ince February, for constant review of 
the VIT'OL work of the three services, 
ther government agencies, private com- 
panies and universities. The Army, 
Navy and Air Force have representa- 
tives on this committee. 


Committee Formed 


An ad hoc committee has also been 
formed on the assistant service secre- 
tary level to get a decision from the 
ervices on what type of VTOL trans- 
port can be built which would allow 
each of them to study and define their 
detailed engineering and operational re- 
quirements for this class of aircraft. 
Design and construction of this trans- 
port apparently will receive the bulk of 
VTOL funds during the next few years. 

Lift-fan concept is not under serious 
consideration for the VTOL develop- 
ment transport, which is currently 
planned around one of the VTOL sys- 
tems already flight-tested. These in- 
clude the deflected slipstream, tilting 
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FLYING 
1Bleleu ke); fad 


... CONTINUOUS CONSULTATION 


With the ULTRA 

ENGINE CONDITION ANALYSER 

engine temperature and vibration 
conditions can be kept under continuous 
observation. The values can be assessed 


at a glance, or measured accurately. 


PROVIDES IMMEDIATE EVIDENCE 
OF IMPENDING TROUBLE. 


Please write for further information 


| L] bed: B ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON: ws. Telephone ACOrn 3434 


RADIO ANDO RADAR SYSTEMS . AIRCRAFT ENGINE CONTROLS AND INTERCOMM . DATA PROCESSING EQUIPMENT 
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rotor, unloaded rotor, rotating duct and 
tilt-wing aircraft that have flown suc- 
cessfully in the past (AW Aug. 1, p. 
28). 

Many VTOL experts in the three 
services believe that a flight test of the 
lift-fan is called for at the earliest pos- 
sible date so that this currently success- 
ful research program is pushed through 
and a final positive answer regarding 
its capability 1s obtained. If this philos- 
ophy is followed, it is probable that the 
lift-fan flight test program will be a joint 
venture of the three services and will 
make maximum possible use of available 
hardware by adapting the existing fan 
to an airframe in current use. 

Such a less-than-optimum vehicle 
would not reveal the exact capabilities 
of the system but should answer the 
question of feasibility and provide val- 
uable design data for an optimum air- 
craft. More important today, it would 
keep costs low and raise the probability 
#f a continuation of the program 

Ihe test configuration has been 
scheduled back into the Ames full scale 
tunnel in October and GE is assem- 
bling a second 76 in. dia. fan for test 
running 

No decision has 
flight test program 

Lift-fan 
between a desire to have small compact 
fans which are located structur 
illy and a desire to get a high augmen 
tation ratio, which is the ratio of tak« 
ff lifting thrust of the fan to the 


thrust provided by the 


been reached on a 


designers must compromise 


casily 


gas generator 


\ugmentation ratio increases as fan 
ratio decreases but small com 
pact fans require a high velocity exhaust 
stream and a high pressure ratio to pro- 
vide a spec umount of lift. Small 
fans, even though they provide a lower 
ugmentation ratio than those of large 


pressure 


thed 


DIVERTER valve (above) is used to direct the hot air from the gas generator cit! 


SCROLL extending partially around the circumference of the fan feeds hot gas to the tiy 


turbine. Exhaust gases enter the scroll from the gas generator at about 1,200F. Lifting 


power of fan system can be improved if more fuel is burned in duct just ahead of scroll 


his inter-burning appears possible but 
pound of thrust produced it increases duct design problems and 

If fans are located in wins complexity and raises the specific fuel 
wing aspect ratio and wing lo consumption for the system. 

f fan that can One design problem that has been 
determines the { ited in the past as a drawback to wing 
jugmentation rat fuselage lift fans was a downward 
force produced when the exhaust from 
the fan passed at high speed under the 
sircraft 

his rapid flow caused a venturi ef- 
pressure rat fect between the aircraft and the 
ground, creating a low pressure region 
that tended to hold the aircraft down. 
Most aircraft manufacturers and GE be- 
ratio lieve that this situation can be avoided 

Burning fuel in the duct | with proper landing gear design, wing 
location and deflector plates and that 
down-lift will not be a problem on oper- 
itional vehicles. 
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Fan Pressure Ratios 


Relatively low altitude 
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5 wrding to GE stu 
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with good cruise cha 
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mentation ratio and small 


the gas generator to the fan t 
also been studied to provide 


jugmentation ratios out of 


to the lift-fan or into a nozzle to provide hori- 


zontal thrust. The valve is then positioned to turn the flow 90 deg. into the fan scr 
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EARLY MACH 3 bomber designs were rejected by USAF. Above aircraft would have carried jettisonable outer wing tanks. 


B-70 Will Create Enemy Defense Problems 


By Craig Lewis 


Washington—High performance and 
flexibility of the North American B-70 
will give the strategic bomber force a 
substantial increase in penetration capa 
bilitv, and this margin will create serious 
new problems for enemy air defense 

Planned Mach 3 speed and 80,000 
ft. penetration altitude of the B-70 
could make all defense weapons in an 
enemy inventory obsolete and force an 
enemy to invest heavilv in new weapon 


ind control systems, according to 


analysis of the B-70 by the Senate Pre- 
paredness Investigating Subcommittee. 

Strategic Air Command estimates 
that a $10 billion investment in a fleet 
of B-70s would cost the Soviet Union 
$40 billion to improve defenses to com 
pete with this fleet. The Senate report 
that “some thought should be 
given to the effect that a Soviet B-70 
vould have on our existing forces 

Speed alone is a valuable penetration 
finn 


not 


reduces 
number of 


ud because it exposure 


minimizes the uir de 


systems which can reach 


ind 


Fonsce we ipon 


the attacking bomber. Even if a de- 
fense system reacts instantaneously, it 
is estimated that the Mach 3 bomber 
will be intercepted by only 11% of the 
number of weapons which will be able 
to reach an attacking Mach 1 bomber 
Time delays in the defense svstem in- 
crease the B-70’s advantage even more 
time delays stem basically 
from the time it takes to relay data 
through the defense control system and 
from ground radar problems in sorting 
out targets and getting their range 
B-70 should be able to expand the ad 
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INTERCEPTORS REACHING BOMBER 
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B-70 MANEUVERING in a 30 deg. turn toward an attacking Mach 3 interceptor 15 min. before planned intercept would be 
mi. from the predicted point at the planned intercept time. Number of interceptors reaching Mach 3 bomber are shown at right 
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Multipurpose APU 


New Solar gas turbine 80 hp APU is only 12% in. 
in diameter x 25 in.— weighs 59 lb 


SOLAR'S NEW gas turbine powered 
multipurpose APU is ideally suited for 
airborne and ground power applica- 
tions—to drive hydraulic, electric or 
ae pens outputs for aircraft starters, 

el pumpers and portable generator 
sets. The Titan engine has the highest 
power-to-weight ratio of any power- 
plant in its class. It is ideal for single or 
multiple outputs from 25 hp to 80 hp. 


The lightweight unit is simple in 
design, easy to maintain and can be 
started instantly — without warmup — in 
temperatures from —65F to 130F and 
under wide atmospheric extremes. It 
operates efficiently on a variety of fuels. 

Titan gas turbines are setting new 
standards of performance and relia- 
bility as propulsion units for one-man 
helicopters, in portable electric gener- 


ators and in other applications. For 
details, write to Dept. H-147, Solar 
Aircraft Company, San Diego 12, Calif. 


SOLAR 


AIRCRAFT COMPANY 


A subsidiary of international Harvester Company 














Controls 
for the 
“hot ones 


e for over 23,000 aircraft gas turbines 
e for a liquid hydrogen rocket engine 

e for the B-70's air-induction system 
¢ for the power forms of tomorrow 


Hamilton Standard has supplied fuel and engine controls pneumatic and mechanical devices for missiles and space 
for over 23,000 aircraft gas turbines—powering 17 types vehicles. And for the power forms of tomorrow. Hamilton 
: 


of the nation’s leading military and commercial aircraft Standard res ntrol of ion 
Today ts experience is being applied to a new genera- engines, fuel Is. ramy ind industrial ga urbines 
tion of HOT ONES- controls for an advanced liquid Hamilton ndard has ibility to sol vir control 


hydrogen ket engir a unique air-induction system problems—from conce] o completion. Your inquiry 


for the USAF B- hot gas servos and other hydraulic 


' 
invited 


ROCKET ENGINE CONTROLS. Hamilton Standard has developed thrust B-70’S AIR-INDUCTION CONTROL SYSTEM, now under development at 
moduiation controls and fuel-oxidizer shut-off valves for an advanced Hamilton Standard, involves some of the most advanced contro! problems 
important breok- ever encountered. It is designed to provide the most efficient air-flow 


liquic’ hydrogen engine. This work has provided 
into the plane's engines over an unusual range of operating conditions 


throughs in low-temperature sealing problems and system reliability. 
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“SMALL GAS TURBINES 


HAMILTON STANDARD 


DIVISION OF UNITED AIRCRAFT CORPORATION 


WINDSOR LOCKS, CONNECTICUT 


SOME OF THE MANY FIELDS OF GROWTH AT HAMILTON STANDARD 
i ° si . 


2 


ELECTRONICS at Hamilton Standard includes 
is presently producing a wide broad experience in flight control, instrumenta- 
range of GSE for both missiles and oa tion, static power inversion and electrical con- 
cralt—from special tools to complete system trol for aircraft, missile and GSE components. 


ENVIRONMENTAL CONDITIONING SYSTEMS GROUND SUPPORT EQUIPMENT. Hamilton 
for space vehicles and such advanced air- Standard 
croft as the 8-58, 880, B-70 are important 
aspects of Hamilton Standard diversification. 
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Fafnir Extra-Small Bali Bearings of too! 
steel take high temperatures, heavy 
loads, save space and weight 


lie oa ” 
pow ~ . 
a aes , As 


Early Boeing 8-52 Stratofortresses, equipped with G-E turbodrives, were first to use pneumatic-driven accessories only 


G-E turbodrives operate on air ducted from engines to drive accessory equipment 
Butterfly vaives in turbo alternator (above) are equipped with Fafnir Bali Bearings 


Fafnir Ball Bearings of tool steel 
“beat the heat” in aircraft turbodrives 


Two butterfly valves in General Electric’s air-driven 
turbo alternators control the pressure and flow of 
the air stream that reaches the turbine wheel. These 
valves must work with smoothness and precision for 
proper performance of the constant speed drive. 
Fafnir ball bearings help assure reliability. 

Made of chrome tungsten molybdenum tool steel, 
these Fafnir ball bearings are designed for trouble- 
free, precision performance under heavy loads, and 


temperatures up to 750°F. Their reliability has been 
proven by the remarkable performance record of 
the turbodrive units themselves, including nonstop 
operation round-the-world aboard the B-52. 
Fafnir’s experience with high temperature bear- 
ing requirements, and advanced work with exotic 
materials for increasingly critical needs, could sup- 
ply bearing answers you need. Write The Fafnir 
Bearing Company, New Britain, Connecticut. 


@ FAFNIR 


BALL BEARINGS 
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COMBINED effects of bomber mancuver and defense system delays on the intercept 
the percentage of an interceptor force reaching a Mach 3 bomber with defense syst 


intage provided by its high perform- 
ince through use of various electronic 
uuntermeasures and tactics to further 
reduce the response time of the de 
it will face 

Measuring the increased prospects for 
penetration a 


fense svstem 


defense svstem time de 
Senate report esti 
mates that an increase in delay from 
to 10 min. would decrease 
the number of weapons intercepting a 
B-70 bomber by 85% 
decrease the number of weapons meet 
ing a Mach 1.5 bomber bv 47% 


As bomber speed increases, so must 


lavs increase, the 
two minutes 


while it would 


interceptor speed increase to deal with 
the faster bomber. Comparing equal 
numbers of Mach 1 and Mach 3 inter 
eptors attempting to meet a Mach 3 
bomber, an estimated nine time 
many Mach 3 interceptors will reach 
the bomber 

Any class of interceptor will get to 
ne times as manv Mach 1 bomber 

Mach 3 b ymber 

Anv maneuvering by an attacking 
B-70 will create further problems for 
interceptors. For example, if a Mach 


3 bomber makes a 30 deg. turn toward 


in attacking Mach 3 
min. before the predicted interception 
the bomber will be 225 naut. mi. away 
from the intercept point 
when the interception supposed to 
take place Any information delavs in 
getting data on the changed course to 
the interceptor will decrease its chances 
of catching the Mach 3 bomber. 

Senate report estimates that with five 
minutes to go before an intercept, a 
B-70 making a 30 deg. turn toward a 
Mach 1 interceptor will outrun it even 
i{ there is no time delay in the defense 
control system. It will evade a Mach 2 
interceptor if there is a two minute 
delay. A 30 deg. turn away from a 
Mach 3 weapon is calculated to pre- 
clude attack by the interceptor under 
any conditions 


interceptor 15 


predicted 
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overage In appt 


itituce 
once if 1 
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Chart at right shows 
ys of two minutes and 10 min. 


ire shown at left. 


mber can choose a variety of pene- 
tion routes, an enemy must spread 
lefense thin or increase his invest- 

it to cover all avenues of attack 
ng range of the B-70 will make it 
table for airborne alert operations 
tvpical mission might involve taking 
from a SAC base in the northern 
S., flying north for a refueling ren- 
wus, then patrolling in the area for 
to 3 hr. After a second refueling, 
B-70 would cruise at subsonic speed 
ird enemy territory until it no 
had enough fuel to reach its 
get. If the order was given to at- 
k before this point was reached, the 
mber would go to its target at Mach 
If it received no attack order before 
ts fuel was depleted, it would fly back 


to its base. 


Although it was cut back to a proto- 
pe flight test program last December, 


ENGINE INSTALLATION 








B-70 will be powered by six General Ek 








93 engines and afterburners. 
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For high-speed 
data processing systems 


me dota 
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pplied Physics Laborotory of Johns 
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Write for our latest Capabilities Report to 
rporated. Dept. AW-8. Me 
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the B-70 project now is eligible for 
more intensive development with extra 
funds made available by Congress EFFECT OF ALTITUDE ON DETECTION 
[hese are only the latest turns in the COAST 
long history of the B-70 program. 
This program got under way as the 
result of a general operational require ONM 
ment issued in October, 1954, for a *— TARGET DISTANCE 
chemical-fueled manned bomber to re- . 7? 


place the B-52 in the 1965-70 period , 
LIOA, 80 B-70 ~~ 


It was labeled Weapon System 

and the first wing of 30 aircraft was to > 
be ready in 1963. WS 110A was to ' 
cruise : Mach 0.9 hers i a 1,000 ALTITUDE 60 oa 
: AT DETECTION SUBSONIC BOMBE 

mi, penetration at higher speed. High 1000 FT 
altitude was an important objective, 40 
long with highest possible supersonic 
speed during penctration 20 
In June, 1955, the USAF deputy 
chief of staff for development ordered 
WS 110A into development as a com- ~ 


petitive Phase I program. Earlier that 20 3 4 SO 60 10 80 
vear, a requirement was issued for an DETECTION TO TARGET ~ MIN 


intercontinental reconnaissance system 
with similar objectives. In July, this 
system became WS 110L, and the two 
programs were combined as WS 
110 A/I 


Program Proposals . PENETRATION ROUTE FLEXIBILITY 














Of six aircraft manufacturers deemed 
cligible for the WS-110 project, onl 
Boeing Airplane Co. and North Ame: 

in Aviation submitted proposals. Both 

mpanics got Phase | contracts im 
November, with mockup scheduled for 
November, 1957, first flight for March 
1960, and equipping of the first SAC 
ving by December, 1963. Meanwhil 
ARDC headquarters postponed target 

te for the first operational wing from 

63 to Julv, 1964 

Boeing and North American su 


nitte cir preliminary design pro 


~ 


ir Force began analvz 
he program at top levels in Ma 
ARDC earlicr had halted work 
m the WS LIOL phase of the program 
nding an uation. This phase wa 
u ied 


After prolonged studv, USAF ce 


' 
ided in October to discontinue Phase | 


levelopment and permit the companies 














TIME between detection and arrival at target as a function of altitude at which the bomber 
is detected by ground radar is shown at t Map below shows penetration routes. 


to continue work only on a reduced 
research and development basis. Senat« 
group points out that this effectively the compamies went into a secon veneral Electric Co. was to supply the 
inceled the program and that this petitive design effort that fa igine. This approach for accelerating 
ction came directly as a result of dis- mew svstem characteristics I the project was approved, and North 
ppointment with the company’s pro posals were reviewed, and the A American got a letter contract as prime 
posals. The designs were considered decided the North American dé ntractor in January, 1958 

too cumbersome, and USAF suggested supenor. The company got a | In April, ARDC and SAC met with 
that future effort include investigation design contract in December North American in a B-70 Weapon 
of high energy fuels and boundary layer ' System Evaluation Conference in which 
control to extend range Program Acceleration the aircraft design was changed. Most 


After taking another look at the ARDC and Air Materiel ( ignificant change was increased takeoff 
problem, Boeing and North American studied ways of accelerating th veight to more fully exploit the vehicle 
independently reached the conclusion gram and found an 18 month ad and volume capacity and to mini- 
that with high energy fuels burned in tion to the then existing schedu 1ize any future retrofit. In May, Inter- 
the afterburner, WS 110A could be possible They recommended sational Business Machines Corp., 
come an all-supersonic cruise bomber the entire weapon system, except vhich had been developing a bombing- 
This was reported in July, 1957, and engine, through North An lavigation system under separate con- 
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reducing 
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- 688 ~~ 
402EN SEALED SWITCH 
6-12 Lbs. 
.040 In. Max. 
.020 In. Max. 


Operating Force 
Pretravel 
Differential Travel 
Overtravel 


Electrical rating at 28 vdc: resistive, 
7 amperes; inductive, 4 amperes 


110 


iene wn. bin. 


New 402EN—smallest two-circuit sealed environment- 


free switch available—The new reduced diameter of the MICRO 


SWITCH 402EN makes it possible to “tighten up a notch"’ on component 
designs, save both space and weight. This plunger-actuated sealed en- 


vironment-free switch contains two sub-submuiniature basic switches, for 


two single-pole double-throw circuits— yet measures only .688” in diameter. 
It is fully enclosed and sealed against changes in atmospheric con- 
ditions. An "‘O” ring seal on the actuator shaft, plus glass-to-metal 
terminal seals and potted leadwire termination seals keep dust, water and 
air from entering switching chamber. An ice scraper ring on the actuator 
shaft removes ice or mud that might cause jamming or binding. The new 
102EN meets immersion test requirements of MIL E-5272A Procedure 1. 
For more information on this new unit, check the Yellow Pages for the 
nearest MICRO SWITCH branch office or write for Data Sheet No. 171. 





on 


WitcH Precision Switches 


Before choosing a sealed switch... ask 


Does the testing and quality control behind that switch guard the pre 
really guarantee the precision and reliability needed? MICRO SWIT« 
MICRO SWITCH has the largest test laboratory of its kind switches for 
where tests simulate actual operating conditions exactly cialized engine 
—heat, shock, altitude and other conditions that affect mending spec 
switch performance Ask the nearby 
In production, MICRO SWITCH tests vital materials liter- the new Catalog 
ally by the inch to be sure they will perform as required free switches for 
Throughout the manufacturing process the most precise requirements w 
quality control in the switch industry is used to safe- precision and re 


MICRO SWITCH .;. FREEPORT, ILI 
A division of Honeywell 
In Canada: Honeywell Controls Limited, Toront 


this vital question: 


and reliability of these switches. 
factures a complete line of sealed 
nd missile applications. This spe- 
perience is also available for recom- 
lesigns for particular components. 
SWITCH branch office or write for 

h describes sealed environment- 
rne applications. Check your switch 
SWITCH to be absolutely sure of 


Honeywell 


% ye » mOoOntvwene -* , 
A H MICRO SWITCH Precision Switches 





Positive Visual hnapaciion 


Only the NEW CHERRYLOCK 
AIRCRAFT RIVETS 


Give you ALL these advantages 


Mechanically Locked Stem 


Oi 


He 





he 


Flush Fracture (No Stem Trimming) 
Positive Clamp-up 

Wide Grip Range 

Complete Hole Fill 


Positive Visual Inspection— 
After Installation 


No aircraft rivet can match the 
features offered in the New Cher- 
rylock* “2000” Series rivet. 

Proven high sheet clamp-up— 
one rivet can be used for several 
material thicknesses, reducing 
stock requirements and lowering 
cost. Complete hole fill even in 
oversize holes, with uniform head 
seating, wide grip range and me- 
chanically locked stem. 

Easy, positive visual inspection 
—after the rivet is installed—is 
*Patent Pending 


guaranteed by grip length mark- 
ings on the head. Cherrylock riv 
ets are installed with existing 
Cherry installation guns to giv: 
you better fastening at lower cos 
Available in: 
A-286 Stainless Steel 
Monel—Aluminum. 
For technical data on the new 
Cherrylock “2000” Series rivets, 
write Cherry Rivet Division, 


Townsend Company, Box 2157-N, 


Santa Ana, Calif. 


CHERRY RIVET DIVISION 
(SANTA AMA, CAMFORMIAIEE SITS 


Townsend Company 


in Canada: Pormenter & Bulloch Manufacturing Company, Limited, Gananoque, Ontario 


| 


Environmental 
conditioning 


for 
missile 
guidance 
/ 


systems 


AiResearch Gyro Conditioners 
for the U.S. Army Sergeant missile 
are the most comp!ete and efficient 
systems of their type. 

The 8 lb. package, consisting of 
heat exchanger, heater, thermal 
switches and three fans, maintains 
a hermetic atmosphere of 85°F. to 
160°F. in an outside ambient tem- 
perature of —20°F. to 140°F. Even 
temperature levels throughout the 
electronic compartment are main- 
tained by an internal fan and low 
velocity air movement. 

AiResearch is the leading de- 
signer of such advanced electronic 
conditioning equipment and sys- 
tems, and this production unit is 
but one example of many produced 
for missile and ground support 
applications. 

When fast attention to your prob- 
lem, high reliability and pve! pers 
size and weight are important, con- 
tact AiResearch first. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection - Communication 
« Control - Ground Support - 

Guidance 


Write for literature today. 


-@-—— 


| AiResearch Manufacturing Divisior 


Los Angeles 45, California 





tract for WS 110A, became a subcon- 
tractor to North American. 

The B-70 Weapon System Develop- 
ment Engineering Inspection was con- 
ducted in March, 1959, and during this 
review, the 159 USAF participants re- 
quested 761 changes. A review of these 
alteration requests indicated that only 
381 would be properly accomplished 
under the then current contract, and 
95% of them had been made by 
Dec. 3, 1958. Mockup review was 
conducted in April, and 95% of the 35 
changes this inspection produced also 
had been completed by aonahies 


Engine Changes 

Air Force canceled the GE J93-5 
engine which was to burn high energy 
fuels in its afterburner, leaving the B-70 
dependent on the J93-3 which burns 
JP4. Senate report said that wind 
tunnel test of design improvements had 
indicated the B-70 range had reached 
a point where high energy fuel was 
no longer required to mect minimum 
range sequirements—it added about 
10% range, while a single KC-135 re- a 
fueling could add twice that range. new 24 page 

USAF canceled the F-108 Mach 3 illustrated catalog 


THAT'S OUR “CUP-OF-TEA” AT STONER! We take the tough jobs other companies 
won't do or can't do! Our team of Rubber Chemists and Production Engineers 
like the challenge of helping you solve your problems. 
Maybe you have a close tolerance job; barrier problem; 
bonding problem, etc. We invite your blueprints for 
quotation or recommendation. 


TONER RUBBER COMPANY, INC. 


10792 Knott Ave., Anaheim, California 


interceptor program in September Dy) 
this A subsidiary of CARLISLE conronarion\ LE 


North American was ———’ 
airplane, and much of the research and 
development effort was shared by the 
bomber and interceptor programs. This 
cancellation is estimated to have added 
$180 million to the cost of the B-70. 

On Dec. 3, 1959, USAF canceled the 
B-70 weapon system program and re- 
oriented all effort toward development 
of a single flight test prototype aircraft. 
Fiscal 1960 funds were cut from $345.6 
million to $150 million, and $75 mil- 
lion was allotted for Fiscal 1961, al- 
though Congress now has made an 
extra $290 million available. First flight 
was rescheduled from January, 1962, 
to December of that year. 

Discussing the advantage of using a 
two prototype approach under the 
present program orientation, the Senate 
report pointed out that using two flight 
test aircraft would shorten the test pro- 
gram and the ground rework involved 
and would furnish an element of insur- 
ance in case of an accident. Second 
vehicle could fly by April, 1963, and 
would cut an estimated 16 months off 
the flight test program. Report said 
this second prototype would cost $62 
million to build, but that $23 million 
saved in a joint test program would 
make its net cost $39 million. 

Senate group said that if the full 
B-70 funding appropriated for Fiscal 
1961 were released immediately, first 
flight would be made in December, 
1962. 

With adequate future financial sup- 
port, the first SAC wing could be 
equipped by the fall of 1966. 
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An engineer constructing a mode! train layout (for his son, of course) 
wished to fence off two equal adjacent squares of a certain area. His 


available frontage was 


inches short. However, by using 2 more 


inches of fencing, he was able to fence in the desired area in two 
squares. What were the sides of the squares? 


School Science and Mathematics 


The majority of rigid and flexible waveguide components in BMEWS 
bear the imprint of our Airtron Division. Why not use their capa- 
bility in this field in your very early planning? 


ANSWER TO LAST WEEK'S PROBLEM : L’s scarves are much too heavy, 


Z's are not warm enough, so it's M.L.Z 

















LITTON INDUSTRIES 
Beverly Hills, California 





Now in quantity production, Horkey-Moore-designed 
Ammonia Servicing Trailers will help SAC's Hound Dog 
equipped B-52Gs guard the peace of the "60s. Designed 
to a new modular concept, pioneered by Wright Air 
Development Center and North American Aviation, 
GAM.-77 ground support equipment like this HMA trailer 
lowers costs and improves airborne readiness. Here's another 
instance where Horkey-Moore engineering ability and 
production experience have been called upon for advanced. 


reliable ground support systems for aircraft and missiles 


hma 


horkey-moore associates 


Division of Houston Fearless Corporation 
24660 Crenshaw Boulevard 
Torrance, California / SPruce 5-1211 








MINIATURE 2-WAY RADIO 
SYSTEM Keeps YOU in 
CONTACT in ANY Situation; 
ANY TIME, ANYWHERE! 


the SEISCOR ("~~ 


reuePAay fy] q ft 


is a portable de . 
industrial quality 
Communications sys . > 
tem that becomes a . 
part of your wear- ‘ 
ing apparel. it is | MODEL WR 
engineered for | Hardhat with built-in 
short-range applica. | transceiver, antenna, 
tions where depend- | earphones and mike 
ability and conveni- | High and low noise 
ence of use are | level models available 
essential. Precision ' 
circuit and durable 
construction provide ‘ 
extremely low main f 


_ 


tenance and trouble J 

free operation! ' 

© Folty transistor. t j 
ized ® 


circ 





MODEL BF 

Belt-clip transceiver 
and headset with built 
in antenna, earphones 
and mike. High and low 
noise level models 


e battery available 
* 7 single frequency between 20-55 
© No license required on 27 mc. units 

Let Seiscor Engineers analyze your oo 
anits have been ints protective cleth- 
ing for crash-crew fighters. 

FIND OUT TODAY HOW TELE- 
PATH CAN IMPROVE YOUR SHORT 
RANGE COMMUNICATIONS! 

Write for name of nearest TELEPATH 
dealer, and complete information on 
versatile TELEPATH communicotions 


SEISCO 


A OVISIONM OF SEISMOGEAPH SEBvICE CORPORATION 


BOX 1590, TULSA, OKLAHOMA 
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Aerospace Officers List Salaries, Stocks 


Washington—Following is a list of 
verospace industry officers’ and direc- 
tors’ salaries and stock holdings for 1959 
as reported to the Sccurities and Ex- 


change Commission: 

Cessna Aircraft Co.—D. L. Wallace, presi- 
lent ind director $85,500 ] , 54,759 
shares of common and 

ially owned by 

Heettgerm, vice 
seurer and 1 S40 840 


f mmon stock 
Wallace's fami! 
s'dent tre 

iry and 8.875 ‘ 

KR. Roskam e preaident-Aircraft Divi- 

n and director, $59,280 salary and 9,039 
rea of common stock: T. B. Salter, vi 

dent-engineering and director, $43,680 
common stock 

president-Aircraft 
and director 


ires of common 


rector 


hares f ommon at } 


lary and 5.685 shares f 
Cnasedy ar 

(a subsidiary) 
alary and 4.368 «al 


8S. Coleman, « or, no salary and 
shares of cor " R. Ruasell 
‘ j shares of 


Faneuf, chairman 
director. $94.- 


mmon stock 


Hell Aireraft Corp.—t 
f the board, pre nt and 


a 7 “ f 


of common 


and 
stock contincently 
H. Gastord, senior vice president 
dent-Bell He Corp 
ind $49.81 j 00 


pter sub- 


of omry wk ind 
om n sto ntingently 
Pr. Whitman, f ice president 
ctor £40 925 w 975 shar 
n stock 
Following 
salary 4. 
K. G. Denald, dire 


directors vere not paid 
Bierwerth, director. no ato 
tor ind=« «director 
Fauity General ¢ stock K 
Filllett, Jr... ‘ und « tor of Fa 
General Cort Field. ir 
director jeneral Corp no 
director 
} director 
shares y ‘ ‘ M. Milten, 


director of 


director and 
Equity General C to Ga 

and= directs F.quity 

» stock 

D. O'Nettt ector and 
it Gener Cort ’ 

Schoellkopf, direct: ' shares o 
~ w A. Vates lirector 238 shares 
f common stock. Equity General Corp. a 
aldiar of The Equity 


149.006 shares 


Otmeated, 


General 


mon 


olly 
rp beneficially whe 1 
Rell Alreraft ¢ ommon stock 
Douglas Aircraft Co., Inc.-—F. W 
ce chairman of the board i 
and director, $100,800 salary and 
ommon stock; G. FE. Done- 
van, vice president and director, $42,950 
slary and 400 shares of common stock; 
D. W. Deugtas, chairman of the board and 
director, $151,000 salary and 10,150 shares 
f common stock: D. W. Dougtias, Jr., 
lent and director, $100,800 salary and 1,082 
ires of common stock; J. A. Dundas, ex- 
utive vice president and director, $565,166 
and 824 shares of common stock 
( Eaker, vice president and director, 
$41,000 salary and no stock; A. E. Ray- 
senior vice and director, 
salary, 9,000 shares of common 
Following directers were not paid a 
slary M. W. Bekins, 618 shares of com- 
mon stock; L. Flerez, 412 shares of com- 
on stock; C. 8. Jones, no stock; C. Jd. 
Liek, 618 shares of common stock; G. Mayo, 
no stock; E. H. MeLaughlin, 1,000 shares 
if common stock; N. Paschall, 1,158 shares 
common stock; N. Petree, 154 shares of 
ommon stock; D. Whiting, 1,000 shares of 
ommon stock and $10,000 In 4%% con- 
ertable subordinated debentures. 
The Garrett Corp.—d. C. Garrett, chair- 
man of the board, president and director, 


owned eul 


Conant, 
Senior vice 
president 


122 shares of 


presi- 


slary 


mond, president 


$76,705 
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$61,450 salary and 27,673 
stock; W. KR. Rameaur, vice pre 

director, $60,339 salary and 5,811 ’ ng 
ommon stock; K. B. Wolfe, 


Hello Aircraft Corp.—No officers received 
than $30,000 aggregate remuneration 
the year 1959. Total officer’s salaries 
ommission for the year 1959 totaled 
president and director, $59.65 433. Following is a list of stock hold- 
195 shares of common stock t. A. Bellands L. L. Bollinger, president, treasurer 
president chairman of the director, 24,313 shares of common stock 
and director, $4 ind 296 1 182 shares of preferred stock; E. B. 
of common stock H. Wetzel, dr Berlinrut, secretary and director, 4,050 
president and $39.115 sala es of common stock: G. M. Bond, direc- 
14,765 shares o stock 1,150 shares of common stock: C. E. 
director, no stock; R. B. Kimmach, 
resident-sales and director, 1,000 

s of common stock; 0. C. Koeppen, vice 
ident and director, 15,516 shares of 
common mon stock and 89 shares of preferred 
it, no stoc H. Ros t C. A. Bheinstrom, director, 5,400 
res of common stock: L. N. Smithline, 

Corp hnical director and director, 300 shares 

ymmon stock 

Chance Vought Aircraft, Inc.—C. J. Me- 
irthy, chairman of the board and director 
1,000 shares of common 


shares of « 


vies vie 


alary 


director 
f common 


Following directors Ford 
salary FE. Harlow 
mon stock; Lamm. T 
ommon stock: H. W 
Cc. T. Leigh, 153 
W. R. Lovelace 
setti, 153 
Grumman 
L. BR. Grumman, 
director, $55,700 salary and 1 160 
f common stock; L. A. Swirbil r 
und director, $105 ular and 66.900 salary and 
shares of common st W. T. Schwend k; F. 0. Detweiler, president and direc- 
lent and lir $96,500 salary and 1,500 shares of 
shares on stox R. €. Blaylock, vice presi- 
director, $61,400 salary 5 


Coha, 100 
Elliett, r 


shares of 


shares commo ock 


Aireraft Engineering 
hairman of the bo 


ler, senior joe pres 
$55.200 salary and 


mon stock E. C. Tew! 


48.4600 
:1dministrat lent and and 750 
president and dire 52,7 s of common stock; H. B. Sallada (re- 
8.000 shares oor : 31/60), $53,800 salary and no stock 
treasut d direct F t ted; C. E. Burt, vice president and direc- 
ind 24,090 toch , $56,450 salary and 600 shares of 
K. Johnson, vice presi- 


Loening, salary : mon stock G,. 
r $58,950 salary and 250 


shares of comin stock: C. A. Wright and director, 
1000 shares of res of common stock Ww. P. Thayer, 
on stock e president and director, $48,700 salary 
The Kaman Aircraft Corp.—C. H. Kama 1 100 shares of common stock. 
ident and director, $48,667 salary lowing directors were not paid a sal- 
A common stock and 3 D. A. Huleey, 200 shares of common 
sh “ "li B tock L. F. MeColtlam, 400 shares of com- 
Odtam president and stock; J. E. Mitehell, Jr.. 100 shares 
$35.917 ‘ 73 Class A common st mmon stock: W. M. Overten, 500 shares 
B con ) nmon stock; D. L. Simmons, 100 shares 
nmon stock; R. L. Taylee, 100 shares 
) non stock ; J. BR. Weod, 200 shares of 
om ) stoch mmon stock and $3,000 in 54% con- 
dent t e subordinated debentures 
ind no C General Dynamics Corp.—F. Pace, @Jr., 
Murtha, se ar ! rman of the board and director, General 
t list and chairman of the board and 
Canadair, Ltd $152,500 salary, 
shares of General Dynamics common 
n directors vere tock and 1,625 Canadair com- 
W. A. Coolidge, 15.448 : n stock under that firm's stock purchase 
4 commor tock and 1 I EF. D. Johnson president and director, 
of Class R common atock: G. P. Gardne neral Dynamics, and vice chairman of the 
dr., 600 shares x A commor rd and director, Canadair, $132,250 sal- 
and 73 1,500 shares of General Dynamics com- 
M. N. Glovwer, 105 stock and 1,625 shares of Canadair 
mon stock and six shares of Clas B nmon stock under that firm’s stock pur- 
tock; E. 8. Grant, 556 shares of ise plan; J. T. MeNarney, consultant to 
common stock and no Class P t orporation and director, $32,816 salary 
stock; E. B. Hotchkiss, 410 shares nd 10,513 shares of common stock: J. G. 
A common stock and 277 shares of Notman, senior vice president of General 
B common stock: G. H. imics and president of Canadair, $108.- 
shares of Class A common salary (paid by Canadair), stock not 
shares of Class B common stock sted 
Lear, Ince.—W. FP. Lear, Sr., cl ’ F 
the board and director, $100,569.7¢ 
and 451.060 5/30 shares f common t ck 
A. G. Handschumacker, president an 


und 


ommon 8 


presi 


mics 


shares of 


shares ss BR comm 
shares of Clas n 


Morrissey 


stock 


llowing directors were not paid a sal- 
E. C. Alword, 5,495 shares of common 
and 14,568 shares of common as sub- 
intial owner in another corporation: 
tor, $22,584.64 slary nd 237 sha W. MeC. Blair, 5,950 shares of common 
common stock: BR. M. Meck, chairmar k; 8. C. Coleman, 300 shares of common 
executive committee and director. $5 k; W. P. Dixen, 500 shares of common 
salary and 11,31¢ of ? } B. E. Finucane, 1,500 shares of 
Pr. E. Golde, vice president, secreta non stock and 1,500 shares of common 
director, $34,905.26, stock not listed k as substantial owner in a family cor- 
Haiduck, vice precident and tion; I. M. Laddon, 497 shares of com- 
694.42 salary, stock not listed; J. I tock 
vice president 1/1/59 to 4/9/59 and 0. Marx, honorary chairman of the board, 
dent and director 4/9/59 to 8/1/59 shares of common stock and 3,150 
823.77 and no stock: R. J. Benecchi ires of common stock as substantial 
vice president and director, $36,322.19 wner in a family corporation; D. N. Me- 
ary. stock not listed Donald, 171 shares of common stock; C. M. 
Fecllowing directors were not paid Miller, also a director of Canadair, 14,000 
ary: E. A. Adama, dr., 106 es of common stock and 1,625 shares of 
mon stock: K. MacGrath, 1 ; .dair common stock under that firm's 
of common stock: R. W. Millar, 20 purchase plan; R. C. Patterson, Jr., 
of common stock; C. J. Reese, 1,000 ck; D. Richardson, 100 shares of com- 
of common stock R. A. Stevenson, n stock; R. F. Windfohr, 6,000 shares 
shares of common stock H. Crown, director, no common stock, 


shar« 


direct 


res 
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CABINETS HOUSE 
TEST EQUIPMENT 


FOR MEASURING 
DRIFT RATE IN 
MISSILE INERTIAL 
GUIDANCE GYROS 


A siderally driven and equatorially 
mounted gyro test table rotates the unit 
at a rate of one revolution per day 
relative to gravity to obtain ‘‘drift’’ rate- 
test data. 


fe 


Missile inertial guidance gyros de- 
signed and produced by American 
Bosch Arma Corp., Hempstead, New 
York, are electronically tested for 
“drift rate” by Sanborn “150” Oscillo- 
graphic Recording Systems designed 
and developed by the Sanborn Com- 
pany, Waltham, Massachusetts. These 
highly specialized test units are housed 
in EMCOR Cabinets. The gyros under- 
go torque-feedback tests as a means 
of measuring electronically the “gyro 
drift-rate” which is the error of the 
gyro in providing a space fixed stabili- 
zation reference. The analysis ob- 
tained from these torquing patterns 
enable Arma engineers to separate 
the “drift rate” into various contribut- 
ing factors — random drift, drift due 
to acceleration and non-acceleration 
sensitive drift. The flexibility, versa- 
tility and structural capacities of over 
600 basic frames in the EMCOR 
MODULAR ENCLOSURE SYSTEM bring 
dynamic engineering and “imagineer- 
ing” to meet electronic and instrument 
packaging requirements for missile 
testing, firing and tracking equipment. 


CONDENSED VERSION OF CATALOG 
106 AVAILABLE UPON REQUEST 


& 


~ 
| 
j 


i 


Originators of the Modular Enclosure System 


CEMCOR) Ingersoll PRODUCTS DIVISION 


BORG-WARNER CORPORATION 


630 Congdon Avenue 


Dept. 1241 Elgin, Illinois 


192,951 shares of preferred stock. In asso- 
ciation with certain members of his family, 
Crown holds 54.9% of General Dynamics 
preferred Then associates are 
Glady K. Crown, 74,101 preferred shares; 
Lester Crown, 207,16 preferred shares; 
E. A. Crown, 373,559 
Irving Crewn, 269,154 shares; 
Arie & tda Crown Memorial, 17,051 pre- 
ferred share for an associate total of 941,- 
037 preferred shares Coupled with H 
Crown, the total preferred share ownership 
is 1,133,988 

Thempsen Kame Wooldridge, Inc.—dJ. D. 
Wright, chairman of the board, chief execu 
tive officer and director, $155,500 salary 
and 13.838 shares of common stock; F. C. 
Crawferd, vice chairman of the board, vice 
president and dlrector (retired 12/28/59, 
but remained as a director), $150,626 salary 
and 36,749 shares of common stock; D. EK, 
Wooldridge, president and director, $87,602 
salary, 41,080 shares of common stock and 
300 shares of common stock held jointly 
with Mra. Wooldridge; 8. Rame, executive 
vice president and director, $88,750 salary, 
48.477 shares of common stock and 1,990 
shares of common stock held with Mra 
Ramo. HW. A. Shepard, vice president and 
director, $88,750 salary and 4,400 shares 
of common stock 

B. W. Chidiaw, vice president and direc- 
tor, $75,625 salary and 600 shares of com 
mon stock; A. T. Colwell, vice president and 
director, $82,000 salary and 13,000 shares 
of common stock: J. H. Coolidge, vice presi 
dent and director, $81,750 salary and 14,000 
shares of common stock; H. L. Geerge, vice 
president and director, $79,731 salary and 
14,000 shares of common stock; BR. P. John- 
president and director, $63,404 
250 shares of common stock, 60 
shares of common stock held jointly with 
Mrs. Johnson and $400 in 4% % convertible 
subordinated debentures 

North American Aviation, Ine.—J. L. At- 
weed, president and director, $141,000 sal- 
ary and 5,100 shares of common stock 
G. B. Brephy,. senior vice president and 
director, $78,833 salary and 1,734 shares 
of common stock; C. 4d. Gallant, executive 
vice president and director, $87,667 salary 
and 3,100 shares of common atock; J. H. 
Kindelberger, chairman of the board and 
director, $168,000 salary and 10,917 shares 
of common stock; B. A. Lambeth, senior 
vice president and director, $78,833 salary 
and 1,200 shares of common stock; J. &. 
Smithson, senior vice president and director, 
$78,833 ealary and 816 shares of common 
atock 

Following directors were not paid a aal- 
ary A. V. Call, 1,000 shares of common 
stock H. B. de Pent, 3,466 shares of 
common stock; H. G. Fates, 2,500 shares of 
common stock; B. A. Levett, 1,200 shares 
of common stock WwW. CC. Matlendorf, 234 
common stock ( A Rude, 
»? shares of common stock 

The Marquardt Corp.-R. & Marquardt, 
president and director $66,670.88 ealary 
and 60.654 shares of capital stock Bg. LL. 
Farle, (resigned February, 1960), executive 
vice president and director, $51,959.62 sal- 
ary and no stock: D. L. Walter, vice presi- 
dent and director $44,315.40 salary and 
1381 hares of capital stock 7. 8. 
president -finance treasurer 
$41,343.60 salary and 830 
capital stock 

Following directors were not paid a aal- 
ry Bh. A. Gillles, no stock: H. A. Kiage- 
brunn, 620 shares of capital stock: F. Lind- 
vall, n stock W. Littlewoed, no stock; 
C. B. Millikan, 3,410 shares of capital stock; 
C. KB. Unterbergan, no stock: T. F. Watkeo- 
witz, no stock. H. Weedward, 1,600 shares 
ipital stock. Woodward is an associate 

Rockefeller, who is in 
74 shares of Marquardt capital 


stock 


preferred shares; 
preferred 


son, Vice 
salary, 13 


hares of 


Schwuebel, 
and lirector 
shares of 


L, S 
ion of 184 
mh 
Northrop Corp.—W. C. Collins (deceased 

12/59) president and director $83,333 
salary. no stock listed under his name or 
estate w“ ‘ MeDuMe, chairman of the 
board and director, $62,500 salary and 1,000 
shares of common stock; T. V. Jones, sen- 
president, president and director, 
$81,250 salary and 2,250 shares of common 
stock; KR. KR. Miller, senior vice president 
and director, $80,042 salary and 2,500 


DOSSER- 


ior Vice 
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stock; 4. Allen, vice 
president, assistant to the chairman of the 
board and director, salary not listed, 200 
shares of common stock 

Following directors were not pald a sal- 
ry: L. L. Austin, no stock; E. W. Carter, 
no stock; BE. M. Jorgensen, 500 shares of 
ommon stok; J. O’Melweny, 342 shares of 
ommon stock A. E. Penling, 300 shares 
of common stock; H. FP. BRebertson, no 
stock; A. C, Rubel, 100 shares of common 
stock 


Douglas Moves DC-8 
Into Profit Column 


Douglas Aircraft Co, write-downs on 
its DC-8 jet transport program declined 
sharply in the second quarter and the 
company is now delivering “profit” air- 
planes, according to President Donald 
Douglas, Jr. 

Charges against earnings in the sec- 
ond quarter for the cost of production 
airplanes dropped to $3,104,000 from 
$10,425,000 the previous quarter, an in- 
dication that Douglas was reaching the 
point of turning out airplanes showing 
a profit on an inventory basis (AW 
May 2, p. 177). Development charges 
were still being written off, and these 
did not decline as much relatively. Such 
_ charges totaled $6,247,000 in the first 
quarter and $5,261,000 in the second 

Douglas said the company would 
show a profit in the last two quarters 
in contrast to a $1,820,000 deficit in 
the second quarter and one of $6,949,- 
000 Whether the profit would be 
enough to offset the first half deficit is 
till problematical, he said. 

First half net sales for Douglas to- 
taled $566,508,422 compared with 
$447,853,496 for the same period last 
vear. First half net loss of $8,796,063 
leclined from $15,009,920 the vear be- 
ror 
e Chance Vought reported consolidated 

iles of $1 13,440,412 for the six months 
riod ended June 30, which compares 
with $132,529,134 for the same period 
last vear. Net income totaled $1,535.,- 
396 or $1.29 per share compared with 
$3,087,786 or $2.60 per share for the 
same period last year. Chance Vought's 
backlog decreased $45,330,025 to $184 
million as of June 30, primarily because 
of a scheduled drop in Crusader fighter 
deliveries. 

e Martin Co. earned $7.6 million or 
$2.48 a share in the first six mouths of 
1960 on sales of $301.9 million, com- 
pared with net earnings of $6.2 million 
or $2.02 a share on sales of $248.2 mil- 
lion in the first half of the previous year. 
¢ Republic Aviation Corp. reported 
first half sales of $67,659,241 and net 
income of $839,378 or 59 cents a share 
compared with sales of $109,812,737 
and net of $1,577,807 or $1.07 a share 
for the period last year. Mundy I. Peale, 
president, said acceleration of deliveries 
during this second half will increase 
sales and earnings for the year. 


shares or 
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Temco Plans Orderly 


Phaseout of Corvus 
Dallas, Tex.—Temco Corvus a 


surface anti-radar missile will und 
“orderly” 
of available missiles built and buil 
at the time Navy canceled the pr 
(AW July 25, p. 35) to obtain 
mum benefits from state-of-the-art 
vances represented in the design rid, 
pany officials stated here last week 
Details of the phaseout program | 
not yet been completely worked 
according to Clyde Skeen, execut 


vice president-general manager of | 





I Electronics, Inc., who spent 

eral days in Washington discussing 
the Corvus termination program with 
Navy officials. 

Program is expected to provide data 
benefiting other missile systems now in 
levelopment, by making it unnecessary 
to start from scratch in certain phases of 
their design, equipment, employment. 

It is too early to determine how long 
the Corvus test series will require, Skeen 
but he said that Temco plans 
10 further layoffs of personnel engaged 
n the project and that the company 
tually plans to call back “certain 
iumbers” of the personnel who were 
id off or given separation notices. 


mco 


termination, making 
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——« CESSNA CH-IC 








STABILITY PROBLEM —SOLVED BY CESSNA! 


opter, dependable stability at low upkeep cost. 
zation systems of Cessna’s new multipurpose 
{ uncertainties inherent in traditional electronic 
rs stability with economy-of-maintenance and 
elicopter flight. 


Problem: How to achieve, in a h« 
Solution: The all-mechanical stab 
CH-IC. Eliminating the complexities a 
stabilization systems, the CH-IC de 
dependability never before known ir 


Mechanical stability is just one of the reasons 
the 4-piace CH-IC is an uncommonly practical! 
aircraft—and one more of the ways 
“Problem-Solving’ Research is ever at work 
enhancing America’s future in the air 


Military 
Division 


Lessna 


ESSNA 
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CAPABILITIES FOR DEFENSE 


Electrifying | 


’ 


If satellites and space vehicles stop “working”, they are simply 
high cost space debris. Reliable power supplies are mandatory. 


To meet this requirement, extensive Westinghouse research and 
development efforts are being applied to perfect reliable, com- 
pact, lightweight systems that will convert solar and nuclear 
energy into unfailing, long-life sources of electric power. 


Westinghouse is investigating many new electrical power sys- 
tems, but primary efforts are directed in six important areas. 
These are: 1. Thermoelectric; 2. Thermionic; 3. High-efficiency 
solar cells; 4. Photoemission; 5. Magnetohydrodynamic; 6. Ro- 
tating magnetic generation. This work is being performed by 
the Aircraft Equipment Department, Lima, Ohio, supported 
by the Central Research Laboratories and the Astronuclear 
Laboratories, Pittsburgh. 


Space power requirements—in not too many years—will be 
measured not in watts or kilowatts, but in megawatts. This 
need presents formidable technical problems. 


We are making progress toward their solution. 


Westinghouse 
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Major Fixed Base Operator Picks ACs 
as Best for Beechcraft! 


Southern Airways Company is a well- 
known stop-over on southern airianes. 
William Newton, Southern Airways’ highly 
respected maintenance supervisor, makes 
sure customers get the finest aircraft 
service and parts. 


t 
: 


% 


“AC Aircraft Spark Plugs deliver peak performance 
longer,” says William Newton, Service Manager for 
Southern Airways Company. Southern Airways is one of 
the largest Beechcraft distributors—and ‘Bill Newton, 
its widely recognized aviation engine expert, highly 
recommends ACs for these business and pleasure air- 
craft. The AC-SR-83-P aircraft spark plug, with AC's 
famous platinum electrodes is “Bill's” top choice for use 
in the R985 engines, power plants for the Beechcraft 
Super G18. “Bill” Newton recommends ACs for Beech- 
craft equipment because their longer peak performance 
cuts downtime and stretches the normal schedule be- 
tween engine overhauls. Why not take the lead from a 
man who knows aircraft engines? When it's time to 
change spark plugs again—insist on ACs. 


AC SPARK PLUG $ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


DISTRIBUTED BY: Airwork Corporation * American Aviatron, inc. 
General Aircraft Supply Corporation * Mid-Continent Airmotive Cor- 
poration * Pacific Airmotive Corporation * Southwest Airmotive Com- 
pany * Standard Aero Engine Lid. © Van Dusen Aircraft Supplies, inc. 


Aircraft 


Care 
starts with 


AIRCRAFT 
SPARK PLUGS 
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BEECHCRAFT Travel Air (left) and E18s owned by Laurance §. Rockefeller and operated by the Dorado Beach Hotel are parked 
in front of the hotel’s hangar. Planes flew cover when nationalists threatened to bombard hotel golf course with leaflets urging inde- 
pendence for Puerto Rico. Aircraft logged 528 hr. and added $50,000 to hotel’s income during last year’s December-April season. 


Hotel Draws Business With Own Air Fleet 


By David H. Hoffman 
Dorado, Puerto Rico—A 3,446-ft. 


paved runway and a fleet of three twin- 
engine aircraft are proving useful com- 
petitive devices for the Dorado Beach 
Hotel, separated by 20 mi. of tropical 
forest from San Juan, Puerto Rico's 
capital city. 

The corporate executives who base 
their business trips at the Dorado Beach 
have begun to lean upon its unusual air 
department in scheduling conferences 
and visiting plant sites across the vast 
Caribbean basin Tourists, too, are 
finding the Beechcraft Travel Air and 
E18s and the Cessna 310 operated by 
the hotel a boon in commuting to and 
from San Juan and in island-hopping 
to secluded Caribbean vacation spots 
nearby. 


Executives Arrive 


Since December, 1958, when Lau- 
rance §. Rockefeller formally opened 
this seaside hotel, at least 15 top U.S. 
corporations have flown their manage- 
ments to Dorado for conventions or 
conferences. Many of the visiting ex- 
ecutives deplaned from company Con- 
vairs, DC-3s and Gulfstreams by the 
former Army Air Corps airstrip on the 
hotel property. 

Others, touching down on board com- 
mercial jets, were met at San Juan 
International Airport by a hotel aircraft 
ind ferried to Dorado—10 min. away by 
air. 

Already this year more than 20 
big companies—among them Ford, 
Chrysler, IBM, Pepsi-Cola, Encyclo- 
pedia Brittanica and Helene Curtis— 
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have reserved convention space at t 
148-room hotel, where less than a 1 
separates their conference 
from the runway 

hat same runway launched Am 
Earhart on the second leg of her 
flight, on which she disappeared in t 


South Pacific on her way around th 


world 
From sales, 
relations offices in New 


advertising and pu 


York, 


Dorado Beach deals directly with 2,0( 


travel agents in cities across the Ur 
States. It also works closely with 
charter-booking departments of th« 
lines that serve Puerto Rico—East 
Pan American, Trans-Caribbean, D 
BOAC, BWIA, Air France, Caril 
Iberia and Dominican Airlines—offer 
discount rates to visiting company 
vacation groups 

Aware that the Caribbean com 


tion for tourist dollars is growing hott 


each year as more and more resort 
built, the hotel still depends on its 
facilities to keep occupancy rates al 
90%, their present average. At th 
time, the Dorado Beach relies up 
iviation department to refute the 
ment that the hotel is inaccessible 
Frequently, hotel planes dey 
sightseers or businessmen at th 
Isla Grande Airport on the edge of S 
Juan’s business section, less than 
min. from Dorado by air and les 
10 min. from downtown by taxi 
To underscore flying’s popu! 
here, Dorado Beach planes carried 
paying passengers, logged 528 ait 
hours and added about $50,000 t 
tel income during last year’s Dec« 
through April tourist season. In 


chambe1 


period, the hotel’s fleet, owned directly 
by Rockefeller, flew more than 21,000 
mi. Workload, at times, got so heavy 
that the Cessna Skylane belonging to 
the hotel manager was pressed into sup- 
plemental service. 

G. Bland Hoke, general manager of 
the Dorado Beach, admits that the air 
department is not yet earning a profit. 
But Hoke, a 3,500-hr. pilot himself, 
ilso refuses to estimate his air arm’s 
hidden value as an attraction and con- 
enience for hotel guests, who often ar- 
range charters even before arriving in 
Puerto Rico. 

Excluding the hotel's shuttle service 
to San Juan, the most popular side trip 
it Dorado is to the free port of St. 
Thomas, in the Virgin Islands about 90 
ni. away. Nearby, on St. John Island, 
re the Virgin Island National Forest 
nd Cane¢l Bay Plantation, another re- 
ort developed by Rockefeller. 

Inbound to St. Thomas five winter 

lormmings 1 week, the seven-passenger 
[win Beech carries Dorado Beach 
guests, who, for variety, may spend 
the day at Caneel Bav. Outbound, after 
1 quick turnaround, the same plane flies 
Caneel Bay guests to Dorado. When 
the trips are reversed in the evening, a 
top is added at San Juan International 
for customs inspection. 


Charter Rates 


Charter rates range from $60 (for the 
l'ravel Air to St. Thomas and return), 
to $900 (for the Twin Beech on the 

130 mi. round trip to Barbados). 
Routine charters in the Cessna 310, the 
\otel’s “middle-size” plane, are to St. 
Croix, 101 mi. and $95; Antigua, 294 
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HOW TO CHANGE HORSES IN MID-STREAM! 


New Kinetics switch transfers battery 
power automatically in space craft 


Part of the electronic cir- 
cuitry that senses battery 
voltage and operates the 
switch to transfer the load 
to another power source 
when voltage drops to pre- 
set level 


For satellites, deep space probes or 
extended space flights, it is frequently 
necessary to switch from an exhausted 
battery to a fresh one or to solar power 
Now Kinetics Corporation has com- 
bined an ultra reliable switch with a 
voltage-sensing element to meet this 
critical requirement. The new Kinetics 
switch is motor driven. It is more 
rugged and reliable than other designs 
and is impervious to shock and 
vibration 

The switch exhibits no contact 
chatter over the whole vibration spec- 
trum, from 5 to 2000 cycles, 40 G's 
Voltage drop across typical switch con- 
tacts is less than 10 millivolts at 22 
amps. No power is required to hold the 
switch open or closed. High density 
construction permits as many as 21 
circuits in less than 14 cubic inches 

An ultra-sensitive electronic circuit 
measures battery voltage. When the 
sensed voltage falls to a pre-set level, 
the circuitry passes current to the 


switch motor, causing power transfer 
It may be applied in systems where 
a missile is switched to internal battery 
power after check out on ground power 
After launch, when the missile is in 
flight and the first battery is discharged, 
the same switch can transfer the load 
to a fresh battery or to solar cell power 
For systems employing more than two 
batteries, additional switches can be 
utilized for programed or automatic 
power change overs 

For any switch application where 
absolute dependability under tough 
environmental conditions is essential, 
write or phone Kinetics Corporation, 
Dept. K-30, 410 S. Cedros Avenue, 
Solana Beach, Calif. SKyline 5-1181. 


KINETICS 


CcCOnmPORATION 


ELECTRONICS + ELECTROMECHANICS 





mi. and $280; Ciudad Trujillo, 
mi. and $400; and Port-au-Prince, 5 
mi, and $450. 

When the Dorado Beach air depart- 
ment opened 18 months ago, it had the 
250-ft.-wide cast-west runway, a cor- 
rugated steel Quonset hut and single- 
engine Cessna 182 to work with. Under 
Thomas C. Losh—the airport manager 
who came to Dorado from Atlantic 
Aviation Corp. in New York—it ac- 
cumulated a $15,000 spare parts inven- 
tory. Today, with a seven-man mainte- 
nance staff, the department inspects and 
repairs its expanded air ficet as neces- 
sary. 

Losh also installed runway lights, an 
illuminated wind cone and a Narco 
VHF Unicom to boost airport efh- 
ciency. On occasion, he reports, airline 

ilots approaching Puerto Rico radio 
Yorado Beach operations on 122.8 mc. 
to arrange air taxi service for unex- 
pected guests of the hotel. 

The airport, pee clear ap- 
proaches at each end of its runway, 
also offers 100 octane gasoline, Douglas 
DC-3 peng, Sqr and a fire-fighting 
Ansul Jeep. No landing fee is charged. 

A disguised trump card for the Dora- 
do Beach air operation is the road con- 
necting the hotel’s 1,500 acres with 
the city of San Juan and its airport, 
about 10 mi. farther to the east 
Limousines make the trip in roughly 
an hour, crossing countryside not quite 
scenic enough to compensate for deep 
ruts in the road. During January, a 
typical month, 159 guests flew in from 
San Juan on Dorado Beach planes, but 
199 elected to depart by air, their ap- 
prehension cured by the rough ride in. 


Begun in 1930 


The present Dorado airport had its 
beginning in 1930, when Clara Liv- 
ingston, a pioneer aviatrix, carved a 
grass landing strip from the surround- 
ing grapefruit plantation she had in- 
herited from her father. She had 
carned pilot's wings only a few months 
before—soloing at the old Curtiss- 
Wright School of Aviation in Valley 
Stream, Long Island, N. ¥ 

In 1931, with less than a vear's ex- 
perience, Miss Livingston flew her 
three-place biplane to Puerto Rico 
Accompanied by her instructor, she was 
intent upon opening a flying school at 
Dorado. Even at the then prevailing 
rates, $36 an hour dual, the course at 
tracted a half dozen students before it 
collapsed 

On June 1, 1937, Amelia Earhart 
and Fred Noonan, her navigator, 
landed their Lockheed “Flying Labora- 
torv’ at Dorado. In the Livingston 
plantation home, they spent the first 
night out on a flight that, had it 
reached destination, would have been 
the first piloted by a woman to circle 
the globe. Instead, the two aviators 
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ACCO 


for Better 
Values 


TRU-LOC 
SWAGED FITTINGS 


EW" 


Spite 


Eliminates Instrument Interference! 


e@ Just as we expected, many air- 
craft designers were interested in 
the recent announcement of our 
new non-magnetic aircraft cable. If 
you did not see it, ‘“"NO-MAG’’ has 
these characteristics: 
NON-MAGNETIC PROPERTIES... 
“"No-MAG”’ cable is made from type 
305 stainless steel. It remains non- 
magnetic after severe cold working 
—in contrast to standard stainless 
steel aircraft cable which shows a 
pronounced increase in magnetism 
after swaging, wire drawing or simi- 
lar operations. 

This non-magnetic property 
“No-MAG”’ cable eliminates inst 
ment interference from cable n 
netism. 

CORROSION RESISTANCE... 

New “No-MaAG” cables have corro- 
sion-resistant qualities similar to 
but slightly better than, cables 
made of standard stainless stee! 


GOOD THERMAL CHARACTERISTICS 

The thermal expansion character- 
istics of new ‘“‘NO-MAG” cable are 
much closer than those of standard 
stainless steel or carbon steel cables 


to the characteristics of aluminum 
alloys used in aircraft. This greatly 
simplifies maintaining cable tension 
under various changes in tempera- 
ture. 


HIGH FATIGUE RESISTANCE... 
Preformed construction and careful 
processing give new ‘‘NO-MAG’”’ 
cable high fatigue resistance. 


HIGH ABRASION RESISTANCE... 
New “NO-MAG”’ cable shows greater 
abrasion resistance than standard 
stainless steel aircraft cables. 


TENSILE STRENGTH, while lower than 
that of stainless and carbon steel, 
is sufficient to enable replacing 
these, size for size, with ““NO-MaG”’ 
on many applications where the 
characteristics of ‘‘NO-MAG’” are 
required. 

USE WITH SWAGED TERMINALS... 
Swaged terminals can be applied to 
standard AN dimensions. 


COMPLETE RANGE OF SIZES, 
CONSTRUCTIONS... New “‘NO-MAG”’ 
is furnished in sizes from 1/16” to 1” 
in all of the standard aircraft cable 
constructions. 


Get the compiete story on this new technical development 
for the aircraft industry. Write today to Detroit office. 


co 


Automotive and Aircraft Division 


AMERICAN CHAIN & CABLE 





601 Stephenson Bidg 
6800 East Acco Street, Los Angeles 22 


Detroit 2 
@ Bridgeport 2, Conn. 
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BASIC TEST FOR MEDIA SELECTION: 


Ask anyone, 
anyone 


you re trying 


to sell in the 
aerospace market, 
what publication 
he reads and 
respects most. 


werful selling forc 


Aviation Week 


od Space Technology 
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Analog Computer Lab—Raytheon 








THE PROBLEM SOLVERS 


Rockets to probe the Van Allen belt 


Aerolab engineer checks guidance fins for the 
ARGO D-8 rocket that will boost a nuclear emul- 
sion recovery vehicle (NERV) to 1500 miles alti- 
tude to study the Van Allen radiation belt. As 
prime contractor to NASA, Aerolab engineers 
must also plot precisely the ballistic trajectory and 
impact point of this unguided rocket so that the 
nose cone may be recovered from the ocean 1700 
miles down the Pacific Missile Range. 

Aerolab has developed more space probes and 
rocket-powered research models, including the 
Mercury capsule model, which have been fired, 


than any other firm in the United States. 

Currently, Aerolab, a wholly-owned subsidiary 
of Ryan Aeronautical Company, is developing 
instrumentation packages, attitude and stability 
controls for payload packages, particle collectors, 
payload recovery systems, antenna arrangements, 
and nose cone separation devices. 

Thus, from the complete package in which Aero- 
lab has cognizance for the entire program, to the 
provision of advanced components, the problem 
solvers at Aerolab have capabilities in aerophysics 
beyond the usual. 


RYAN OFFERS CHALLENGING OPPORTUNITIES TO ENGINEERS 


RYAN] AEROLAB 





presumably crashed on July 2 near Sai 
pan Island 

Noonan, a former station manager for 
Pan American World Airways at 
Port-au-Prince, Haiti, had been a close 
friend of Miss Livingston 

After serving as a flight instructor 
during World War II, Miss Livingston 
returned to Dorado in 1947 to reopen 
her flying school. The airstrip, which 
she had loaned to the Army Air Corps 
in 1941, had been paved and length 
ened 

Iwo years after the flight school 
closed in 1953, she sold the first 550 
acres of her tropical plot to Rockefeller 
but kept a residence on the property. 
Granted landing rights for life, Miss 
Livingston, a colonel and commander 
of the San Juan Civil Air Patrol unit, 
flies almost daily to her San Juan head- 
quarters in a single engine Navion 


PRIVATE LINES 


Of 70,000 civil aircraft registered 
with FAA, 8,76] are registered in Cali 
fornia States with the next-highest 
number of active registrations ar 

6.187, Ilinois, 3,791, New York, 

34 and Ohio, 3,109. according to 
FAA publication U. S. Active Civil 
Aircraft by State and Counts 





Grumman Aircraft Engineering Corp. 
flew an Ag-Cat 5,995 mi. to Uruguar 
he Andes Mountains to deliver the 
gricultural biplane to the Litoral Sugar 
Another Ag-Cat was flown 2,468 

by Joaquin Baz Jr 


igar cane p inftation 


Iwo Beech Model 65 Queen Airs 
e | lelivered to Venezuelan 


hens d by th 


hrough William 
Beechcraft d 
Ou : 


New terminal building and 
has been completed at the Um 
rsity of Illinois airport at Urbana, Ill 
Construction has started on a new 
hangar for business aircraft basing. Ait 
port is operated by the University’s In- 
stitute al Aviation 


Idaho Search & Rescue Unit, a unit 
f the Idaho State Department of Acro 
autics, has issued its 7th edition of 
he state’s air map and its companion 
uublication, the Airport Facilities Di 
rector, according to Chet Moulton, 
Boise, department director Map in 
ludes listing of forestry lookout towers 
is navigation aid 
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:. Civil and Military 


Digital and 
Analogue Systems 





Pi 


AIR TRAFFIC CONTROL SYSTEMS 
The Marconi $264A 50 cm. radar is 
the most advanced air traffic control 
radar in the world. It will operate 
anywhere, including mountainous 
country, in all weather conditions. 
It is designed for the control of jet 
aircraft from take-off to 150 miles 
plus, combining the three roles of 
Airfield Control, Terminal Area 
Control and Long Range Airways 
Surveillance. Several versions are 
now available to suit varied circum- 
stances and continuous research is 
being devoted to ensure continued 
progress and development of Mar- 
coni 50 cm. radars. 





Marconi’s offer a complete 
consultancy and engineering 
service in the installation of 
radar systems. All Marconi 
radars and data handling equip- 
ment have been designed for 
integration into the most ad- 
vanced air traffic control and 
defense systems at present in 
operation or contemplated in 
the foreseeable future. 
Marconi radar is in constant 
use in 36 countries. 





LONG RANGE SURVEILLANCE RADAR 
This versatile radar can be adapted 
to a diversity of applications. The 
Moving Target Indicator eliminates 
the echoes from stationary objects. 
Distortion of the reflector profile is 
prevented by the main member 
being a 6° 8° diameter tube, thus 
giving increased accuracy over a 
longer life. A unique mechanical 
design feature ensures that the turn- 
ing gear is unaffected by slight sub- 
sidence of the site. Like the $244 
the equipment is ‘all weather’ and 
‘all climate’ and will withstand wind 
speeds up to 120 knots without 
‘radoming’. 


of ground radar 


LONG RANGE HEIGHT FINDER 
The Marconi $244 is the most advanced 
the world. In conjunction with the Mar 
15 random targets per minute. Height 
mounted artificial horizon which over 
all large supporting structures and gives t 
equipment operates satisfactorily in all 
snows to tropic al monsoon precipitatior 
tion but will withstand wind speeds up 


MARCONI 


curate height finder in 
»l system it can handle 
ure related to a shock 
nstabilities inherent in 
known accuracy. The 

i climates from Arctic 
radomed’ for protec- 

s without ‘radoming’. 


i COMPLETE CIVIL AND MILITARY RADAR SYSTEMS 


SURVEYED - PLANNED 


Mr. J. S. V. Walton, Marconi’s Wireles 
Suite 1941, 750 Third Avenue, New 


MARCONI’S WIRELESS TELEGRAPH COMPA) 


graph Company Limited 
k 17, N.Y., U.S.A. 


CHELMSFORD 

















molennnbercs 
Polaris on 
a precision 
jerenael 




















Several new contracts for 
research and development of 
computer and guidance com- 
ponents for the Polaris Missile 
have recently been awarded to 
the Hughes Engineering Division. 
As a result, a variety of openings 
have been created for graduate 
engineers and scientists who 
have a minimum of three years 
experience specifically related to: 
® inertial Components and 
Platforms 
® Systems Design and Physical 
Design of Inertial Devices 
® Digital Computers 
® Servomechanisms 
® Controls Systems Analysis 
® Magnetic Drum and Magnetic 
Core Circuit Design 
® Transistor Switching and 
Circuit Design 
Polaris Guidance is but one of the 
many R&D programs which reflect 
the growing emphasis on space 
oriented projects at Hughes. The 
Engineering Division is also 
responsible for such projects as: 
Space Ferry Systems, Anti-ICBM 
Detection Systems, Infrared 
Search Systems, and Communi- 
cations Satellites. 


For immediate consideration, please 
write, wire or call: Mr. R. A. Martin 


Supervisor, Scientific Personnel 
Hughes Engineering Division 

Culver City30, California 

We promise you a reply within 
one week. 


ating a new wor 


| HUGHES 


! 
' ! 
' 


t - = - 4 
ENGINEERING DIVISION 


MPaANY 





WHO'S WHERE 





Continued from page 23) 


Changes 


Howard E. Roberts, manager-research and 
duct planning, Whittaker ( ontrols Divi 
’ | nputing Corp Los Angeles 
Calif 
William Swan, assistant sales manager, 
Parker Seal ¢ Cleveland, Ohio 
Richard F.. Palmer, manager, he Garrett 
AR i Manufacturing Division, 
Angel Calit 
D. G. Wilson mager of the lorrance 
ult | it \ Hydrauh Division if 
\ ‘ | 1 ! pert Rand 
‘ Tr} Tit ] R. Rea imager of th 
\i plant 
Dr. Van W. Bearinger, director of 1 
wen NI ical Honevwell Regulator 
Co., Minneap Minn., and Dr. John N. 
Dempsey and Edward FEF. Rexer, assistant 
‘ j } ! ; 
Kk. G. Erickson 
Capital Au 
William S. Aiken, dir 
lhompson-Ramo-\W 
B lH Calif., ad 
Rat W ooldridg In 
R. V. Fite, director of advance program 
developmen Defense Contracts Organiza 
tion of Burroughs Corp., Paoli, Pa 
Dr. Willis C. Schaefer, Washington 
D. Cc repr itative for Systems Develop 
ment Corp 
Thomas EF. Clemmons, director of ad 
vanced stud International Business Ma 
hine ( orp N York, N Y 
Lyle A. Jakus and James C. Evans, semor 
cientists in the newly formed systems 
laboratory i: Aircraft Co.'s ground 
group ullerton, Calif 
Melvin Cohen, head of the newly estal 
lished Washington, D. (¢ technical liaison 
ofice of United Technology Corp., a sub 
sidiary of United Aircraft Corp 
Gilbert A. Hegemier has joined the tech 
al staff of National Engineering Scien 
Pasadena, Calit 
Leonard I. Kent, director of engineering 
Narda Microwave ( rp Mineola, N. ¥Y 
Also: Donald R. Robertson, works manager 
Dr. Stanley Grand, head of the Chemistr 
ind Are Research Department, Vitro Lab« 
ratories, West Orang N. J 
Richards L. Loesch, chicf of flight 
B cing \irplan ( Seattle. Wash 
C. Harold Hannan, director of research 
Miniature Pr n Bearings, In Keene, 
N_H 
Robert T. Jones, director of International 
Operations fe Autonet 1 division of 
North American Aviation, In Downey 
Caht 
Pierre J. Tapernoux stem design man 
Systen Management Department 
» of Stromberg-Carlson 


systems 


f ral Dynamics Corp 

ester, N. Y 
Thomas ( Pridmore hief engineer 
Bradley Semiconductor Corp., New Haven, 
Conn 
Dr. Arthur Goldsmith, director of eng) 
necring, Wilcox Electric Company, Inc., 


Kansas Citv, Mo 


A 
3-PHASE 
PLAN TO 


STEP OUT OF 
SPECIALIZATION 
INTO TRUE 
SYSTEMS ENGINEERING 


A Si 43 ificant exper n¢ 
lify for this unusual, 


Power Generation & Transmission 

Digital & Analog Computing 

Unique systems programs underway at the Defense Systems Department 
embody the engineering disciplines listed above. If you can contribute 
in any of these areas, you'!| have an opportunity to learn as many of the 
others as your abilities permit. Here’s how it works: 


STEP 1 Join a system project at OSD as an expert in any of the fields 
listed above. 


STEP 
Learn one, two, three or more of the other disciplines applying to 
this system and broaden your overall systems knowledge. 


STEP 3 ome 
Move up to higher levels of responsibility in true systems 


engineering as fast as your growing capabilities permit. 


| STEP 4 | Based on your interests and aptitudes, you have the oppor- 
tunity to build further from systems engineering into pro- 
gram management. 


TAKE THIS STEP NOW! Get the full facts on how you can take advan- 
tage of this plan to gain abilities and responsibilities in large 
scale systems engineering. Drop a note outlining your education, 

experience and interests, in professional confidence, to: 
} edt, Mr. E. A. Smith, Box 8-8 


DEFENSE SYSTEMS DEPARTMENT 


A Department of the Defense Electronics Division 


GENERAL @@ ELECTRIC 


Northern Lights Office Building, Syracuse, New York 





(Continued from page 138) 

It will be seen that for zero, one, two, 
three or four failures the TBO would be 
increased by 200 hr. The total probability 
of these is 0 + 0 + .O] + .03 + .06 10 

For five, six or seven failures the TBO 


” increased by 100 hr. (subject to 


inspection lhe total probabilities of these 
is 0.35. For eight or nine failures, the TBO 
would be unchanged. The total probability 
of these is 0.26. For 10 or more failures 


the TBO would be reduced by 100 hr. The 


l 
probability of 10 or more failures i 0.28. 


Summarizing these 
Change in Probability 
TBO hr of this 


onsidered a series of 


ELECTRONICS ENGINEERS | “2227,%s0" "2" 


Increased TBO 100 hr Seven Times 


The Columbus Division of North American Aviation, we : * d TBO 106 hr Se I timmy 
Inc., Columbus, Ohio, long a major manufacturer of These would te scattered tandsenly eves 
high performance aircraft, including the A3J Vigi- ars occupied by 20 three month 
lante Naval Attack Weapon, and the T2J Buckeye Jet neriod The 7 BO would have 

Trainer, is now a prime contributor to missile tech- , ved put five times, and de 
nology with the development of a U.S. Army target ix ( Thi effect wl 
missile. This offers new horizons, new challenges and play 
new opportunities for Electronics Engineers with 
backgrounds of technical accomplishment 





We are making significant progress in these advanced 
electronics fields: 


Data Processing and Handling 
Development of Advanced Large Antenna Systems 
Development of Microwave Systems 
Electronic Checkout Equipment Design 
Electronic Circuitry 

Electronic Product Development 
Electronics Packaging 

Microwave Antenna Development 
Semi-automatic Electronic Test Equipment 
Solid State Devices 

VHF and UHF Antenna Development 


Electronics Engineers who are qualified, through achieve bl 
education and experience, and who are seeking better tar gaat 1 —e 
opportunities to technically express themselves in any ae ae oder 

" Ey a ru é the larg 
of the aforementioned fields, should address a brief male ey a 


resume to: 


J. A. Hitchcock 
Engineering Personnel, Box AW-366 
North American Aviation, Inc. TO py ter Te ngineer 
Columbus, Ohio ristol vy Engines, Ltd 
| tol, England 

ort Assn px ik ng tor ats 
trunkline till opposes the Fed 
tor Agency wathematical ap 


THE COLUMBUS pr | BO extension. While the over 


t is beimg debated, the carriers 


DIVISION OF in urging FAA to refine its definition of 


j whic h. thie ATA be 
NORTH AMERICAN AVIATION INC c is far too nebulous \ nother 
’ . interim change, ATA proposes that allow 

ire rates for turboprop engines be 
{ upwar ! Meanwhile most ATA 
Home of the T2J Buckeye . tlines have modified their first stand—to 
and the A3J Vigilante keep current TBOs rather than resort to the 
FAA formula—and are applving for over 
haul time extensions when re war 


ranted by 








engine failure rates 





AVIATION WEEK, August 8, 1960 











EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include al) employment opportunities—execu 
tive, management, technical, selling, office, skilled, manual, etc 
Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Werk Selling Opportunitics Offered Labor Bureaus 

———RATES— —— UNDISPLAYED 


$2.70 per line, minimem 3 fines. To an advance 
payment count 5 average words as a line. 


Position Wanted Ads are % of above rate 


NATIONA 
COVERAGE 
Mr 


theing appearing om other than « contract bess 
Frequency rates quoted on request. 





Box Numbers counts as | line. 


Discount of 10% if full payment is made in advance | 
for 4 consecutive insertions | 
Agency Commission i 


An Advertising inch is measured %” vertically on « 


column columns 0 inches to a page 


Subject to Ageney Commission Not subject to 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, N. ¥Y. 36, N.Y 
j 





T. |.’s growth gives you the scope you need to get ahead. 


Our continual growth in the development and manufac- 
ture of precision controls and component systers is 
constantly opening up new positions and opportunity. 

“+We have immediate openings for Manufacturing Engi- 
neers, Metallurgical Engineers and Equipment & Design 
Engineers. 

Liberal loyee benefits inciude profit sharing and 
; educational assistance. 


Contact Mr. Andrew Staley, Dept. 23. 
° TEXAS INSTRUMENTS 


INCORPORATED 
METALS & CONTROLS DIVISION 


, aa FOREST STREET + ATTLEBORO, MAGE. U.G.A 








RESEARCH ENGINEERS 


Challenging opportunities exist for creative and imaginative engineers experienced in space 


These positions offer an opportunity to work 
with some of the leading engineers 


systems, biomechonics, and nuclear components 
in small project groups in an interesting environment 
this field. A minimum of five yeors experience in one or more of the following areas desired 


Missile Launching end Ground Hendling Equipment 

Escape Mechanisms and Reentry Devices 

Physiological and Psychological Test Equipment 

Human factors Studies; Analysis of Prosthesis 

Man-Vehicle Coordination Studies 

Crash Protection and Safety Devices 

Nuclear Fuel Elements, Control Red Drives and Mechanisms 
Shielding and Containment Devices 


B.S. to Ph.D 
proposals required 
resourcefulness 


in Mechanics of Mechanicol Engineering and ability to write good reports and 
These positions ore non-routine and require men with initiative 
liberal vacoti 


Excellent employee benefits including tuition-free graduate study ond a 


policy. Please send resume to 
E. P. Bloch 

ARMOUR RESEARCH FOUNDATION 

of Illinois Institute of Technology 


10 West 35th Street Chicago 16, Illinois 
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ENGINEERS ... 


MOVE 
UP TO 
VERTOL 


ore and more engineers are joining 
e move to the Vertol Division of Boe- 
g. Long a leader in the design and 
duction of advanced commercial and 
tary vertical lift aircraft, Vertol’s 
reasing diversification—a result of 
xpanding international and domestic 
tivities—has opened new career op- 
Vertol’s size also makes it 
for creative engineers — small 
gh so that you will not become just 
face in the crowd, yet with the vast 
ources of one of the nation’s leading 
mpanies behind it. Move up to Vertol 
sted in attractive suburban Philadel- 
a, by investigating these exceptional 
pportunities: 


AERODYNAMICS 

An outstanding position entailing caerody- 
namic studies in performance or flying qualities 
and dynamic stability of VTOL/STOL aircroft 
Low-speed stability and control performance plus 
wind tunnel or flight test experience are required. 


FLIGHT TEST INSTRUMENTATION 


The man who fills this responsible position should 
hove the ability to design, develop, calibrate 
ond install flight test instrumentation. Experience 
nm magnetic tape and telemetering desirable. 


ELECTRICAL SYSTEMS DESIGN 


This senior level position requires 5 to 10 yeors’ 
circraft experience in AC and DC generating 
ond bus distribution system design, electrical 
oad analysis, and AC and DC controlled circuit 
design. Familiarity with military and FAA re- 
sirements for electrical systems desirable. 


FLIGHT TEST OPERATIONS 

A challenging position involving the planning of 
experimental ond production flight test programs. 
Duties include the preparation of test programs 
nd analysis of flight test data. 


rtunities 


jeal 


t these positions requires an ap- 
ite academic degree plus directly 
ited experience, and offers an attrac- 
salary. Call Kingswood 3-4000, 
or forward your resume in com- 
nfidence to 
M. Adelberg 


Supervisor of Personnel Relations 


OL anrssow 


VER, 
semmarivamn MDE MAA MF 


MORTON 
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EMPLOYMENT OPPORTUNITIES 


Technology 
at AVCO/RAD 


Avco/ RAD, Space Vehicle pioneer, offers outstanding 
opportunities to qualified Scientists and Engineers 

in Flight Test Technology. Challenging assignments for 
creative minds are available on long-range programs 
such as Titan, Minuteman, Atlas, and Space Research. 


Openings are available at all levels in the following areas: 


Flight Test Program Engineers 


To conceive, pian, and direct overall flight test programs 
for advanced missile systems. Duties involve coordination 
and integration of activities at world-wide test complexes, 
Experience in missile, high-speed aircraft, or airborne 
systems flight test is desirable 


Flight Evaluation Engineers 


To interpret flight test data representing the complex 
aerodynamic ‘thermodynamic heat transfer, body motion. and 
systems function problems associated with high-speed aircraft 

or missiles. Responsibilities include analyzing the test data, and the 
development of methods to be utilized in the data interpretation. 


Flight Data Analysts 


To develop, specify, or apply techniques and methods 

for reducing test data to physical quantities for analysis. Requirés 
understanding of the characteristics and effects of acquisition, 
transmission, and translation systems 


Electronic Instrumentation Engineers 


To conceive, design, and develop biockhouse, hangar, factory 
control checkout equipment, and ground instrumentation. Experience 
with electronic systems related to telemetry, radar, or CW desired. 


Operational Engineers 


To determine the operating and maintenance requirements for 
airborne and ground support systems, and to plan and execute 
specialized operational test programs to establish the 
effectiveness and performance of weapons systems 
Experience in missile engineering design, field and depot 

level maintenance requirements, weapons systems field tests, 
logistics, and familiarity with military base equipment and 
facilities is highly desirable 


The Division's new suburban location provides an unusually attractive 

working environment outside of metropolitan Boston and Cambridge 

The Division is located in a new $16,000,000 outstandingly equipped laboratory. 
Publication and professional development are encouraged and the Division 
offers a liberal educational assistance program for advanced study 


At AVCO/RAD you will find a liberal benefit program and excellent 
salaries commensurate with your experience. 


Send resume to 
Mr. J. E. Be rgin, 
Employment 
Supervisor 


hesearch & Advanced Development 


A Division of Avco Corporetion 


201 Lowell St., Wilmington, Mass. 


MME OY? y Uj LE LLL BE 





RESEARCH and DEVELOPMENT 
ENGINEERS 


BEARINGS AND SEALS DEVELOPMENT ENGINEER 


M.S. desirable, 8.5. mondotory, M.E. pre 
ferred. Practical experience is ao necessity 
Capable of heading up o progrom cimed ot 
designing and developing fvid film bearings 
ond static ond dynamic seals, to be incor 
porated in hydraulic pumps, motors and 
volves. The program will include odvanced 
designs for future applications involving high 
temperatures, high speed and low lubricity 
fluids 


THEORETICAL ENGINEERING STUDIES 


M.S. mandotory in M.E., EM. or Engineering 
Physics high level ability to mathematically 
predict the steady state in dynamic behovior 
of hydraulic devices such as, pumps, motors 
and volves. Candidate will be required to 
onolyze and evaluate the feasibility of new 
concepts in hydraulics 


Mr. R. E. Barlow 


VICKERS INC. 
Admin. & Eng. Center 
Box 302 Detroit 32, Mich. 














LDDRESS BOX NO. REPLIES TO: Bow No 
Classified Ad i of thie publication 
Send te office nearcet you 
NEW VORK 16: P. 0, Bort 
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SAN FRANCISCO |: 68 Poet &t. 





POSITIONS WANTED 


ATR 1200 Hrs Multi Jet S000 Hrs. Aree 
Engr. PW-41906, Aviation Week 


De You Mave a Prebiem in Quality Ceantrol, 
Programming. Field Support, Spares Procure 
ment 2 years practical experience; Super- 
visory, Administrative. Field Support. Pro- 
gram Management, Experimental, production 
and maintenance. Expert in Military Con- 
tracts, specifications, and requirements docu- 


mentation. P.O. Box 7115, St. Lowis 77, Mo. 


Available Experienced Aircraft Sates Execu- 
tive with proven management ability and 
exceptional record high volume business 
aircraft sales to new owners Desire presi- 
dent or vice-president position, (with stock 
option) with progressive group. S.E. and 
M.E. commercial ratings $20,000.00 plus 
required Age 36, married, excellent refer 
ences Resume upon request PW-5085, 
Aviation Week 


9500 hr. accident tree world-wide Airtine 
Captain, Sales Rep.. Bus. Admin., Sr. Naval 
Officer, Family man, will quickly prove worth 
PW-5037, Aviation Week 


SELLING OPPORTUNITY WANTED 


Latin America. U. &. field representative re- 
siding Panama traveling area seeks repre- 


entations. RA-5005, Aviation Week 


FOR SALE 
PSY. SA. Twe amphibians converted for 2 


crew argo passenger use. FS-3404, Avia 


1958 Gell Helicopter 4762. fully equipped. 
eady to fly TT620, 600 inspection done 
factory reconditioned J-W Helicop 

Arcata, Airport. Calif. TE-9-2216 





When Answerin 2 


BOX NUMBERS... 


to expedite the handling of your correspondence 
and avoid confusion, please do not address a single 

reply to mere than one individual bex number. 

} —_ te address separate replies for each adver- 
sement. 
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THIS 190-FOOT RAILROAD NEEDS 
MORE ENGINEERS THAN THE SANTA FE 


ye 


Boeing {Wichita is buzzing with activity, especially 
in the area of New Product Design. !f your training, 
experience, native ability, or a combination of all 
three have-equipped you for a major contribution in 
ideas, we Currently have openings for senior engi- 
neers in each of the following areas! 


Electronics Physical Sciences 
Structures - Mechanical Equipment 
Aerodynamics Computer Sciences 


Program Pianning and Analysis, 
Flight Tests instrumentation Design and Development 


Equal job opportunities for all qualified applicants. Write in confidence J 
BOE G | WICHITA 


to Mr. Melvin Vobach, Dept.C81, Boeing Airplane Co., Wichita 1, Kansas 





EMPLOYMENT OPPORTUNITIES 








a career 
with a 
company that has 


made its mark 
in electronics 





Radar beacon devel- 
oped and manufac- 
tured by ACF ELEC- 
TRONICS DIVISION 


Within the broad scope of our diversified research, design and develop- 
ment programs, the engineer or scientist is sure to find both the area 
of interest and the degree of challenge which he considers essential to 
adding stature to his professional growth. Link your career with a com- 
pany that has already made its mark in electronics—and is rapidly 
extending many of its highly regarded capabilities. 


INFRARED LABORATORY 
CHIEF OPTICAL ENGINEER 


To take full responsibility for infrared 
optical system design and coordinate 
these efforts with overall system re- 
quirements 


MATHEMATICAL ANALYST 


3 years or more experience in advanced 
systems engineering. Unusual opportu- 
nity to learn the field of infrared optics 
Only those who have advanced rapidly 
in their present field will be considered 


SYSTEMS DESIGN ENGINEER 


EE degree. Must have sound theoretical 
knowledge and experience with infrared 
and/or radar systems for preliminary de- 
sign assignments. 


UNDERWATER SYSTEMS 
INSTRUMENTATION 
LABORATORY 


Engineering opportunities for men with 
background in underwater systems in- 
strumentation 


MICROWAVE LABORATORY 
ELECTRONIC ENGINEERS 


All levels. Knowledge of coaxial, wave 
guide or microstrip components such as 
cavities, filters, mixers, duplexers, local 
oscillators, directional couplers, pre-selec- 
tors and related microwave plumbing 


SENIOR TRANSISTORIZED CIRCUIT 
DESIGN ENGINEER 


EE degree. Knowledge of radar and 
microwave systems. Familiar with tran- 
sistorized pulse circuitry and decoding 
techniques 


SENIOR ELECTRONIC ENGINEERS 


To do transistorized circuit design and 
R & D on space vehicle projects. 3 to 5 
years experience required, communica- 
tions and/or radar experience helpful 


NAVIGATION & DISPLAY 
LABORATORY 
TECHNICAL ASSISTANT TO DIRECTOR 


Requires a broad background in the con- 
ception and design of digital systems, 
with emphasis on the logic design of 
special purpose digital computers. 


The Paramus, New Jersey facilities of ACF ELECTRONICS are conveniently 
located just 15 minutes from the George Washington Bridge. Excellent 
starting salaries. Outstanding benefits program. 


Please Send Resume To: 
Professional Employment Department 


ACF ELECTRONICS DIVISION 
ACE INDUSTRIES 


INCORPORATED 


11 PARK PLACE 


PARAMUS, NEW JERSEY 











FOR 


INFORMATION 
About Classified Advertising 


Cos fact 
The MeGoaur Hell 
Office Vea rest Ufou. 


ATLANTA, 3 
1301 Rhodes-Haverty Bidg. 
JAckson 3-6951 
R. POWELL 
BOSTON, 16 
350 Park Square 
HUbbard 2-7160 
M. J. HOSMER 
CHICAGO, 11 
520 No. Michigan Ave. 
MOhawk 4-5800 
Ww. J. HIGGENS 
CLEVELAND, 13 
1164 Illuminating Bidg. 
SUperior 1-7000 
W. B. SULLIVAN 
DALLAS, 2 
1712 Commerce St., 
Vaughn Bldg. 
Riverside 7-5117 
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DENVER, 2 
1700 Broadway, Tower Bidg. 
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J. PATTEN 
DETROIT, 26 
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1125 W. 6 St. 
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PHILADELPHIA, 3 
Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH - H. NICHOLSON 
PITTSBURGH, 22 
4 Gateway Center 
EXpress 1-1314 
P. PIERCE 
ST. LOUIS, 8 
3615 Olive St. 
JEflerson 5-4867 


SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
S. HUBBARD 
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EMPLOYMENT OPPORTUNITIES 





What 
Is 
your 

problem? 


be Tt i er. s 
* % < 


PUBLISHED BY THE FLIGHT PROPULSION DIVISION OF 
GENERAL ELECTRIC IN CINCINNATI, OHIO / AUGUST, 1960 


FPD NEWS offers latest information on openings throughout the Division to interested eng $ and scient 
Technical information and news relating to current projects will also appear from time to time in this column. 








New Fan Burner Engine Proposed 
for 2000mex Speed Range 


Competent 
men for your 
staff? ... 
employment? 
... Or are you 
looking for- 
or offering— 
a business 
opportunity 
of special 
interest. 

to readers 

of this 
publication? 
You can get 
their attention 
through an 
advertisement 
in the 


Employment 
Section of 
AVIATION 
WEEK. 
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Recently the general manager of 
FPD, J. B. Montgomery, announced 
that 2000 mph military and com- 
mercial transport aircraft can be 
powered efficiently and reliably by 
a new type of jet engine which FPD 
can produce whenever it is needed 

Called a fan burner, its principle 
involves burning fuel in the exhaust 
of a fan mounted directly behind the 
basic jet engine. From an engineer- 
ing point of view, the manager in- 
dicated it would also be possible to 


apply this principle to an existing 
engine such as G.E.’s J93, power- 
plant destined for the B-70. 

This development is an interest- 
ing example of Flight Propulsion 
Division's gearing up for the unique 
requirements of commercial jet 
powerplants over the next decade. 
in this area, the Division is “lead- 
ing from strength” — basing new 
programs for industry on its im- 
pressive and continuing record in 
combat aircraft propulsion. 





Broader Scope Envisioned 
For New FPD Jet Engines 


Artist's conception of the hydrofoil 
craft under development by Grumman 
exemplifies FPD’s emphasis on con- 
tinually broadening the scope of 
engineering and product applications 
Craft will be powered by FPD Mode! 240 
turboshaft developing 20,000 shp. Cut 
away on illustration indicates approxi 
mate position of engine. 


Immediate Opportunities in 
Military & Commercial Jet Engine 
Development and Design 


Application Engineering 
Performance Design 
Thermodynamic Design 
Aerodynamic Design 
Heat Transfer 
Compressor Design 
Turbine Design 

Rotors 

Lube Systems 
Evaluation 

Electronic Data Processing 


Write informally, or forward your 
resume in confidence to Mr. Mark 
Peters, Dept. 64-WF, Bldg. 100. 


FLIGHT PROPULSION DIVISION 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 





casseo SEARCHLIGHT SECTION woveesinc 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATE: 
To figure advance payment count & 


DISPLAYED RATE: 
Tho advertising cate to $51.58 por inch far of edvertising appearing on 
other than on contract basis. Contract rates on request. 
AN ADVERTISING INCH is meosured % inch vertically on one column, 
3 columns—30 inches—to a page. 


$2.70 a line, minimum 3 lines. 
average words as o line. 


PROPOSALS, $2.70 a line an insertion. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style. 


BOX NUMBERS count as one line additions! in undisplayed eds. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviotion Week, P. O. Box 12, N. Y. 36, N. Y. 








FOR SALE 


DC-4E 


“O”-TSOH 
AUGUST DELIVERY 
LONG RANGE-OVERSEAS 
DC-4 Styled Airline Interior 
Walnut Bulkheads-Bunks 
New 1959 Deicer Equipment 
70-80 Seats on Track 
Dual Collins HF and VHF 
Loran etc. Qualitron 
DC-6 Radio Panel Conversion 
Auto Pilot-3600 gal. cap.-Aux oil 


CALIFORMIA HA WAMIAN 7 


| a on +nt4 
Lockheed Air Terminal, Burbank, Calif 


TR7-3401 ° THS-1714 


CONSTELLATION 1049-1 


For Sale or Lease 


Zero time S.O. on airframe & 
engine. Total time: 882 hrs. 
Radar, comp. airline radio. 
Like New. 


CALIFORNIA AIRMOTIVE CORP. Dept. AW 
7139 Vineland Ave., No. Hollywood, Calif 
Phones: POplar 5-6202 TRiangle 7-1564 





WANTED 


twin engine aireratt 
OUR TERMS-CASH 


We are not brokers 


GRAUBART AVIATION, INC. 


Mohawk 4-6260 
PRUDENTIAL PLAZA CHICAGO, ILL 








For Lease DC6B 


Available approximately Oct. 1, 1960 
Interior to customer Specs 


Reply to P. O. Box 48-781, Miami, Florida 











Convair Trade-in 


DOUGLAS DC-3 
200 MPK Al2 Autopilot 
Trades Accepted. 


Frederick B. Ayer & Assoc. Inc 
250 Pork Ave., New York 17, N.Y 
MU 7-1800 








DOUGLAS C-54B 


Beautiful 60-pass./cargo convertible 
zero time since overhaul 
available for lease or sale 


WILLIAM C. WOLD AESOGATES 
551 Fifth Ave.. New York 17. N 
Tel: Murray Hill 7-2050 
Cable: BILLWOLD New York 








OXYGEN EQUIPMENT 
SALES & SERVICE 
REGULATORS — MASKS — VALVES 
PORTABLES & CYLINDERS 


if FIXED INSTALLATIONS 
GOV'T. APPROVED REPAIR STATION 


RP AERO Phone: ORegon 8-1161 


EL SEGUNDO, CALIFORNIA 











SEARCHLIGHT 
Equipment 
Locating Service 


NO COST OR OBLIGATION 


e is almesc ; ing ¥ 
LARC het 
= new and ee a sated m equil 
a mponents not Ivert ise 
TI 5 ecrvice is for USER. BUYERS o 
How to use: Check the dealer ads t« 
you want is not currently ad‘ 
send us the spe cifica 
ed on the [ 
company letter? 


Searchlight Equipment 
locating Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N.Y 


Your requirements will be br 
promptly to the attentior f the « 
ment dealers advertising ‘n tt 
You will receive replies < 

em 


Searchlight Equipment Locoting Service 
c/o AVIATION WEEK 
P. O. Box 12, N. Y. 36, N.Y 


Piease help us locate the following equipment 
ponent 


NAME 
TITLE 
COMPANY 
STREET 
cITy 


USE 
NATIONAL 
CLASSIFIED 
ADVERTISING 


for bringing business needs or 
opportunities to the attention 
of men associated in adminis- 
executive, 


trative, manage- 


ment, sales and responsible 
technical, engineering and 
operating capacities with the 
industries served by McGraw- 
Hill publications. For advertis- 
ing rates or other information 


write: 


Classified Advertising Division 


McGraw-Hill 
Publishing Co., Inc. 


P. O. BOX 12 
New York 36, New York 
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UNITED 
TECHNOLOGY 
CORPORATION 


UTC, a subsidiary of United 
Aircraft Corporation, is carrying 
out research and development in 
the fields of solid and liquid pro- 
pellants, rockets, and advanced 
propulsion systems. 


Construction of two multi-mil- 
lion dollar permanent facilities to 
implement the objectives of the 
corporation now is underway in the 
prime living area of the San Fran- 
cisco Peninsula. 


During the coming months, the 
company will be adding to its tech- 
nical staff. Opportunities are avail- 
able now for: 


PRELIMINARY DESIGN ENGINEERS 


Analysis of both ballistic mis- 
siles and advanced space ve- 
hicles from control, guidance, 
and performance viewpoint, 
stressing propulsion system 
applications. Desire 2 to 8 
years of related experience. 


PROPULSION ENGINEERS 
Analysis and preliminary de- 
sign of new types of propul- 
sion systems. Approximately 
10 years related work experi- 
ence required. 


PROJECT & DEVELOPMENT 
ENGINEERS 


Plans and schedules solid 
rocket project work. Develops 
solid rocket hardware or com- 
ponents. 3 to 5 years experi- 
ence required. 


For complete information, please write or 
send resume to Jerry Franks, Dept. 1-A 


UNITED 
TECHNOLOGY 
CORPORATION 


A subsidiary of United Aircraft Corporation 


P.O. Box 358 Sunnyvale, Calif. 


137 





LETTERS 





British TBO Comment 


We are interested in the current U.S.A 
debate 
engine overhaul 
May 9, p. 38). 

Regarding the proposal described in the 
May 9 article, summarizing this, if the in 
flight engine failure rate has, during the last 
three months, been as listed in the lefthand 
coluran of the following table, then the time 
between overhauls (TBO) is affected as 
shown below 


(AW May 2, p. 43 and 





In-flight failure rate 

over the last three 

months per 10,000 | 
engine hours 


Increase engine TBO 
by 200 hr 

Increase accessory TBO 
by 500 hr 


Less than 1.0 


Greater than 1.0 Increase engine 
but leas than 1.5 by 100 hr 
Increase accessory 
by 250 hr 


rBo 


rBO 


Greater than 1.5 No change 


but less than 2.0 

Reduce engine TBO 
by 100 hr 

Reduce accessory 
by 250 hr 


Greater than 2.0 





TRO 


about FAA’s proposals on turbine 








In-flight failure is defined by FAA as any 


loss of power or thrust, or inability to con 


trol it, while the aircraft is airborne 
due to foreign object ingestion can be 
regarded. “Ac means those 
accessories without 
not be started, or run 

It is that the rule is pr 
in the belief that it will help to prevent air 
craft incidents and accidents due to engine 
failure. Changes in the TBO of an engin 
will, however, only significantly effect the 
number of incidents or accidents if 
change in TBO 


} ailure | 


essorv’”’ 
which the « ngi 


assumed posed 


: 


results in a_ significant 


change of the in-flight failure rate. Very 
little information, if any, appears to have 
been published on this subject. In the 
absence of such information, it is not pos 
sible to say what effect upon aviation safety 
the proposal would have 

It is known, however, that some turbine 
engine failures are due to causes which do 
not show any correlation with the life of 
the failed component or of the engine, 
cither since new, or since overhaul 

Changes in the TBO will not affect the 
frequency of such failures. This is recog 
nized by FAA in the case of failures due to 
foreign objects, since such failures can be 
excluded from the total. It would 
equally reasonable to exclude any 
failures which are shown not to be affected 
by life. In order to assess the improvement 
in airworthiness if the rule came into force, 
the facts about the relationship between the 
BO and failure rate from past experience 
should be published and studied 

Limited information available to the 
writer shows that on a particular large turbo 
engine, a change of 100 hr. in the 
Air Registration Board-approved TBO of 
2 hr. affects the failure rate by 5% 
shown that if the fail 
] A? en 
flight of 
probability of 


seem 
other 


prop 


2,000 hr 
It can readily be 

ire rate of an engine is 2.0 per 

gine hours, then for a three hour 
a four engined aircraft, the 

having a failure of two or more eng 

2.2 in 1,000,000 flights The probabilits 

of a single engine failure is not dealt with 

ill transport aircraft have to be 

apable of safe flight after failur 

single engine at anv stage of the 

the engine failure rate is reduce 

then the probability of a multi-engine fail 


ire fa 2.2 ] 10 to 2.0 in 
1 00 


because 


lis from 2.2 in | 
000 
Such a change, in a probability which 
ilready very small indeed, would not appear 
to be a significant onc 
The rule is, it 
ranted in those cases for which 


posed changes in TBO would have 


is suggested, only war 
the pro 
a much 





Probability of 
this number 


Actual Number of 
Shut-downs 


Less then .01 





Effect on TBO 
in Hours 


Rate per 10,000 
Engine Hours 


Zero Increase 200 
0.2 * 200 


0.4 ? 200 
0.6 . 200 


0.8 ‘ 200 
1.0 “ 100 
1.2 ‘ 100 
1.4 100 


16 No change 
18 , 


2.0 Decrease 100 
2.2 . 100 


2.4 | ' 100 
2.5 100 


2.6 : 100 
3.0 . 100 








greater effect upon the failure rate than in 
the example quoted. 

There is another practical aspect of the 
matter which will bear examination. If an 
event occurs with a certain probability, that 
is, on average it occurs Z times every week, 
month or year—or Z times every 10,000 
engine hours, it will not occur exactly Z 
times in cach weck, month, year or 10,000 
engine hours. The probability that it will 
occur exactly Z times, and other numbers 
of times, can be determined from the Pois- 
son distribution, which says that 

If the “expected” number of occurrences 
of an event is Z, then the probability that 
ie a 


the event will occur 0, 3 


Z+1), (Z+2 
the successive terms of 


VAJ 


» 


— 


times is given by 


e-7(1 + Z 4 
from con- 
probability 
it 
cases, the 


This distribution is derived 
siderations of mathematical 
More important to engineers, 
ipplied to various practical 
distribution hts observed 

This has been found to apply to 
goals scored by a football team, failures of 
electric lamps, number of defective bear- 
in a batch, deaths from horse kicks of 
U.S. cavalrymen (1920-1930), road acci 
dents, turbine blade failures, and many 
other events which maintain a given average 
value, but vary over individual units of time 


when 
Poisson results 


very well 


r number 
For an expectation of 8.0, the probabili- 
ties of various numbers of occurrences are 


7iven be low 


Expectation of 8 
al No 
ents 0 ] 
ability of 
number 01 .03 .06 .09 
Actual No 
of events 
Probability 
of this 
number 14 .12 5 3 .02 


The probability of having exactly cight 
occurrences is .14, that is, we would only 
ret exactly cight 14 times out of very 100. 
On three out of 100 occasions, we would 
gct three occurrences only. On two out of 
100 we would get 14 occurrences. The 
probabilities of each number add up, of 
1.00, since number must 
tine 


a, er 


course, to some 
occur each 
Let us apply this to a fleet of aircraft. 
Suppose we have 15 aircraft, cach averag 
per year This gives 50,000 
raft hours per year, or 50,000 engine 
per three months. Suppose the aver- 
ge number of shutdowns per three months 
is cight, equivalent to a rate of 1.6 per 
10,000 engine hours. The probabilities of 
various actual numbers of failures, the cor 
responding rate, and the action on TBO 
which would be taken under the proposed 
rule are tabulated in the box 
Where the rate falls exactly on one 
of the boundary figures proposed by FAA, 
effect on TBO has been 


“ 


ing 3.333 hr 


’ , 


1¢ most 


assumed 


(Continued on page 130) 
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HIGHEST ACCURACY 
IN 
PRODUCTION 
QUANTITIES 


PRECISION COMPUTING RESOLVERS 


Occasionally we see advertised rotating components 


of fantastic accuracy. Sure, we make these hand built 


87.7% showed 2’ or lees errer units too. But'they are usually very expensive, of a 


large size, and you get delivery a few units at a time. 


CPPC will sell you 1000 (or 10,000) of these Size 11 


Precision Computing Resolvers, holding 


<4+-4Z>coO 


h high ies sh 
1 93.4% showed 4' or less error the very high accuracies shown on 


this page, and at a price which will 


MAXIMUM ERROR SPREAD 
91.4% showed 6' or less error spreod 








surprise you. If you know the rotary 


components market, you know that 


<~w-4Z>coO 


we have been able to substantially 








lower traditional prices in the past. 


Two modern rotary components facilities (Clifton 


Heights, Pa. and Colorado Springs, 


- >c 
, ** “Zz © 





Colo.) assur liveries in 45 days on 
fi elie ) assure deliveries in y 


99.1% did not exceed 1 mv/v of input quantity orders. Samples from the 
99.6% did not exceed } mv/v of output é : 
shelf immediately. Telephone 


Hilltop 9-1200 or our representatives. 


~<4-43Z>coO 





TRANSFORMATION RATIO Se naan Pn aa 
SCTESBNMNBMBBH BD ENGINEERS—Pioneer with a leader in the field. 


NULL VOLTAGE AT EZ (MV} ‘ . 
Write David D. Brown, Director of Personnel. 


Cc C 


CLIFTON PRECISION PRODUCTS CO., INC. CLIFTON HEIGHTS. PA. 


96.9% did not exceed 1%, tolerance a 








UNIVERSITY WICROFILN INC 
STEVENS RICE G3.k 
313 NIST ST 2 
ANN ARBOR MICH 
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AND ENGINEERS 


D SCIENTISTS 


QUALI 


Blasting new materials to make missile nose cones, The first ICBM 
nose cone ever to be recovered after flight was protected by a new, high-temperature 
material. Its name: Avcoite. Its construction: specially reinforced ceramic. Avcoite was 
the first of a family of new heat-shielding materials. They were developed for re- 
entering nose cones and satellites by Avco’s Research and Advanced Development 
Division. Newest addition to this materials family is Avcoat, a plastic heat-shield here 
ablating smoothly in a hydrogen-oxygen jet simulating satellite re-entry temperatures. 


Aveo 


AVCO CORPORATION, 760 THIF DB AVENUE, NEW YORK 17, NEW YORK 
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